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1.0 INTRODUCTION

Exelon Power (formerly PECO Energy Company) has completed a R' emedial

Investigation I Risk Assessment I Remedial Alternatives Analysis (RI/RA/RAAJ Report for the

Chester Waterfront Redevelopment Project Site (Brown and CaldweU, 2002). The Project

Site consists of approximately 90 acres simated along the Delaware River in Chester,

Pennsylvania. The Project Site includes the former Chem Clear facility, which was

investigated under a RCRA Order from the USEPA. The Chester Project was conducted

under the Pennsylvania Department of Environmental Protection's (PADEP) Land

Recycling Program (i.e.. Act 2), in cooperation with the USEPA. The RI/RA/RAA Report

was submitted to USEPA for review on March 23, 2000 and to the PADEP on June 13,

2000. The PADEP approved the Report in their September 11, 2000 letter.

During a meeting on September 7, 2000 among USEPA, PADEP, Exelon Power, and

Brown and CaldweU (Exelon Power's consultant), USEPA requested that Exelon Power

develop a Groundwater Monitoring Plan (GMP) for the site. The details of the GMP were

further discussed at a meeting among these same participants on September 19, 2002,

foUowing USEPA's issuance of their Statement of Basis for the Project Site. USEPA

approved the GMP (Brown and CaldweU, 2002) with the condition that sampling for metals

and polynuclear aromatic hydrocarbons (PAHs) include both unfiltered and fUtered samples

during the first two quarterly sampUng events.

The purpose of the GMP was to coUect groundwater quahty data from a network of

monitoring weUs in order to substantiate the existing groundwater quaUty data and to verij^' v f

that conditions are in equihbrium and not expected to worsen over time. Although the

groundwater pathway was eliminated as an incomplete pathway during the Act 2 Site-

Specific approach, shaUow groundwater from the site discharges to surface water (i.e., the

Delaware River). Thus, the quaUty of water in the river adjacent to the Project Site is

dependent, in part, on the groundwater quality beneath the Project Site. The RI/RA/RAA

Report demonstrated that the existing groundwater quahty conditions are protective of

surface water quahty.

1
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The GMP was developed to address USEPA's concerns, and is not intended to be an

"attainment" plan under Act 2. Because the groundwater pathway was eliminated in j'

accordance with the Act 2 approach used, demonstrating attainment of groundwater quahty

was not required.

1.1 Background

A fate and transport analysis (FTA) was conducted in accordance with Act 2

(Section 250.404) to support the Act 2 Site-Specific approach selected for the Project Site.

The primary objective of the FTA was to develop an understanding of the dynamics of the

subsurface system, namely the interaction of site constiments with the soil/fill, groundwater,

and surface water. With this understanding, the occurrence, movement, and disposition of

constiments within the subsurface could be reasonably predicted.

The iFTA conducted for the Project Site consisted of several components, including the

following:

• V-Leach modeling in the vadose zone,

•  Synthetic Precipitation Leaching Procedure (SPLP) sampling and analysis,

• Groundwater modeling,

• Groundwater trend analysis,

•  Light Non-Aqueous Phase Liquid (LNAPL) evaluation, and

•  Surface water modeling.

The FTA yielded compelling support for the premise that the shallow groundwater system

beneath the Project Site is in equilibrium with the source areas and the Delaware River. A

system in equilibrium indicates that groundwater constiment concentrations and constiment

mass flux to the river are not expected to increase over time, but, instead, should decrease as"*"

the sources are depleted. A complete discussion of the FTA is included in Section 9.0 of the

RI/RA/RAA Report.

2
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Surface Water Modeling

The surface water modeling was not only a component of the FTA, it was also performed in

response to the Act 2 requirement (Sections 250.309 and 250.406) to evaluate site-related

surface water quahty resulting from a diffuse groundwater discharge. As part of the surface

water modeling, in-stream river concentrations were estimated and then compared to

Pennsylvania and Delaware River Basin Commission (DRBC) criteria, as well as

"alternative" criteria for those constituents without Pennsylvania or DRBC criteria. As input

into the surface water model, extremely conservative estimates of constituent mass fluxes

(based on 90* percentde groundwater concentrations) were used. These values were based

on measured groundwater quaUty data from the Project Site and groundwater flow discharge

rates to the river determined by the cahbrated groundwater model. The groundwater

modeling process involved dividing the Project Site into three "Flow Tubes" simated parallel

Co^e direction of groundwater flow. Flow Tube 1 consisted of that portion of the Project

Site upstream from the former PlCCO/Chem Clear facilities. Flow Tube 2 consisted of the

former PlCCO/Chem Clear facihties. Flow Tube 3 consisted of that portion of the Project

Site do'wnsiream from the former PICCO/Chem Clear facilities. The three flow tubes are

illustrated on Figure 1.

As described in detail in Section 8.0 of the Rl/RA/RAA Report, noThodeled surface water

constiment concentrations exceeded an associated surface water criterion within the mixing

zone or at the point of complete mixing in the river. Using the most conservative scenaria I

(low river flow at the point of discharge from the Project Site), only acenaphthylene shghdy ~ |
exceeded the lowest associated surface water criterion. Because there was no Pennsylvania

or DRBC surface water criterion for acenaphthylene, an alternative criterion was apphed.

This alternative criterion was the Wyoming Department of Environmental Quahty aquatic

hfe water standard. For this compound, as well as virtually all of the organic compounds

modeled, the estimated mass flux from Flow Tube 2 drove the predicted concentrations in

the river.

3
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2.0 GROUNDWATER MONITORING PLAN

2.1 Monitoring Well Network

The monitoring weU network for the GMP consisted of 11 shallow weUs located on the

former PICCO/Chem Clear facilities that are within the modeled Flow Tube 2. These 11

weUs were MW-1, MW-2, MW-3, MW-4, MW-5, MW-9, MW-11, MW-12, MW-13, MW-14,

and MW-15. The locations of these weUs are illustrated on Figure 1. This monitoring well

network is considered representative of shallow groundwater quahty that discharges to the

Delaware River. Each of the monitoring weUs, except for MW-9, MW-13, and MW-14,

included in the monitoring network met the following two selection criteria at the time of

network selection:

1. They were shallow monitoring wells representative of groundwater flow through

Flow Tube 2, and

2. They have not indicated measurable amounts of light non-aqueous phase Hquid

(LNAPL) during the various rounds of fluid level measurements (see Table7-1 in the

RI/RA/RAA Report).

Monitoring wells MW-9, MW-13, and MW-14 satisfied the first selection criterion, but

measurable amounts of LNAPL have been detected in these three wells at least one time. In

^act, wells MW-9 and MW-14, along with MW-6, have been used to recover LNAPL via

passive product recovery systems as part of the Interim Measures.

2.2 Constituents of Concern

Seven (7) organic compounds and four (4) metals have been identified as constituents of

concern (COCs) to be monitored and reported as part of the GMP. The selection of these

constituents was based on their frequency and level of detection in groundwater at the site,

and on results of the mass balance surface water modeling performed to address diffuse, ^

non-point source discharges to the Delaware River. These 11 constituents consist of: 1) the

4
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volatile organic compounds (VOCs) benzene, toluene, ethylbenzene, and xylenes (BTEX);

2) the polycycUc aromatic hydrocarbon (EAH) compounds 2-methylnaphthalene,

naphthalene, and acenaphthylene; and 3) the metals arsenic, beryUium, cadmium, and lead.

Of these constituents, the BTEX compounds have been included because they are indicative

of former operations and activities at the former PICCO/Chem Clear facihties, and were the

VOCs detected most frequently and at the higher concentrations in groundwater samples

from the Project Site (see Table 7-2 in the RI/RA/RAA Report). The PAH compounds

2-methylnaphthalene and naphthalene are also indicative of former activities at the Project

Site and were the semivolatile organic compounds detected most frequently and at the

higher concentrations in groundwater samples from the Project Site (see Table 7-3 in the

RI/RA/RAA Report). The final PAH compound proposed for inclusion in the monitoring

program is acenaphthylene. Under the most conservative surface water modeling scenario,

the predicted concentration of this compound in the Delaware River was slightly above the

corresponding surface water criterion (i.e., the ratio of predicted concentration to the

standard was 1.29 using the Wyoming water quality standard). The predicted concentrations

of other compounds were typically well below the corresponding surface water criteria.

The metals included are generally those that were detected most frequently at the site and

considered to be good indicators of possible anthropogenic contamination.

2.3 Monitoring Frequency and Duration

The FTA estabhshed that there was equilibrium among the groundwater system, the source

areas, and the Delaware River at the Project Site. As such, little if any change in

groundwater quality over time is expected, particularly any increasing trends in

concentration. Therefore, the monitoring well network consisted of quarterly sampling for a

period of two years, resulting in a total of eight sampling events.

Sampling procedures and health and safety procedures were consistent with those employed

during the RI/RA/RAA fieldwork for the project, and the subsequent Act 2 remediation.

Because PAHs and metals were analyzed for, the sampling procedure consisted of

employing low-flow sampling techniques to niinirnize the potential for the inclusion of metal

5
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or PAH-containing suspended solids in the samples. At the request of USEPA, the samples

tested for metals and PAHs during the first two quarterly sampling events included both

unfiltered and filtered samples. The filtered samples were field-filtered through an in-line

45-micron filter to further ensure that the soluble fraction is analyzed. Based on comparable

results from the unfiltered and filtered sample fractions from the first two quarterly events,

future sampling events included only ynfiltered samples. The filtered versus unfiltered

sample comparison was discussed in the first two quarterly reports (Brown and Caldwell,

2004A, 2004B).

2.4 Compliance Evaluation

The comphance evaluation consists of two primary components. These components are:

t) comparison of groundwater quality data to "target concentrations" presented in the GMP;'

and 2) a trend analysis of each of the constituents of concern over time. These two

components of the comphance evaluation are described below:

Comparison of Measured Data to Target Concentrations

The target concentrations are groundwater constituent concentrations, below which will not

result in a predicted surface water exceedance of the corresponding surface water criterion at

the point of discharge in the river. Derivation of the target groundwater concentrations

consisted of the following three steps:

1. A "critical" mass flux was calculated for each of the 11 constiments of interest.

This mass flux would result in a predicted surface water concentration equal to

the corresponding surface water criterion. Similar methodology as that described

in Section 8.0 of the RI/RA/RAA Report was used to calculate these values.

2. IfTS §Tlffii of the mass fluxes from Flow Tubes 1 and 3 were subtracted from the

critical mass flux from Step 1 to estabhsh the critical mass flux from Flow Tube f

2 that would result in a predicted surface water concentration equal to the J

corresponding surface water criterion. The mass fluxes from Flow Tubes 1 and

3 were assumed to be constant (i.e., in equihbrium) over time and equal to the

6
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original mass fluxes established for those tubes in Section 8.0 of the

RI/RA/RAA Report. As previously stated, Flow Tube 2 (i.e., former

PICCO/Chem Clear facilities) is the focus of the GMP.

3. The target concentration criteria were estabhshed for the 11 constituents of

interest. Because the groundwater flux from the flow mbes essentially remains

constant over time, the same groundwater flux that was originally used (see

Section 8.0 of the RI/RA/RAA Report) was again used to calculate the

concentration for each of the 11 constituents of interest that, when multiphed by

the groundwater flux, yields the critical mass flux for Flow Tube 2, as established

in Step 2. The estabhshed target concentration criteria represent the

representative 90''' percentile concentrations for Flow Tube 2 that would result in

predicted surface water concentrations equal to the corresponding surface water

criteria. Therefore, if measured 90"' percentile concentrations obtained from

individual sampling events of the GMP are at or below these target

concentration criteria, then they are protective of the Delaware River.

The values used in the above three steps, and the resulting derived target concentration

criteria, are presented in Table 1. jA basic assumption of this target criteria derivation

method is that the GMP monitoring network wells in Flow Tube 2 are representative of the

grormdwater discharging to the river. Review of the locations of the wells and existing

analytical data from them indicate that this is a reasonable assumption.

The compHance evaluation ensures that the representative groundwater quahty (from weUs

in Flow Tube 2) does not result in an adverse impact to the Delaware River. This involves

calculating the 90"' percentile concentration for each of the monitored constituents for the

monitoring network weUs during each sampling event and comparing that concentration to

the respective estabhshed target concentration discussed above. The measured 90'''

percentile groundwater concentrations were also compared to the original 90''' percentile

concentrations used in the origiaal mass flux and surface water modeling efforts, as

described in Section 8.0 of the RI/RA/RAA Report. This comparison was designed to

indicate whether or not there is an increasing trend in representative groundwater
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concentration discharging from Flow Tube 2 over time. The original 90'*' percentile

concentrations established for the 11 COCs are also shown on Table 1.

Trend Analysis

A trend analysis was performed for each of the 11 COCs, and for each monitoring well in

the monitoring network. The data included in the trend analysis consisted of the new data

collected during implementation of the GMP, as well as previous data collected from the

wells from 1994 to present. Initially, a statistical evaluation of the data trends was also

planned. However, review of the data suggests that such an evaluation would not add

significandy to the understanding of the data trends. Instead, the data have been evaluated

on a parameter by parameter basis and well by well. Although identification of an increasing

trend would not indicate that compliance criteria have been exceeded, it would serve as an

indication that groundwater quality in that well should be further evaluated to ensure that

future groundwater discharge to the Delaware River would not exceed the appropriate

surface water criteria. A decreasing trend over time would reflect depletion of the source

area(s). The trend analysis presented in this eighth and final quarterly report wiU determine

whether further monitoring or corrective measures are appropriate.

8
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3.0 FINDINGS AND CONCLUSIONS

3.1 Groundwater Sampling and Analysis

The eighth and final quarterly (Q8) sampling event associated with the GMP occurred from

November 9, 2004 through November 11, 2004. Of the 11 monitoring wells included in the

monitoring well network, 9 were sampled by Brown and CaldweU personnel. The two weUs

not sampled during the Q8 event were MW-1 and MW-3. WeU MW-1, along with MW-9 are

replacement weUs for the original wells that could not be located during the first two

quarterly sampling events (i.e., Q1 and Q2) and were apparendy destroyed during road

construction by contractors working for the current property owner/developer. This

observation was reported to the USEPA and PADEP Project Managers, and it was agreed to

replace these two wells. Wells MW-1 and MW-9 were replaced on August 12, 2003./MW-T"H^
ctsntained measurable amounts of LNAPL during the Q8 sampling event and therefore was

not sampled. The other well not sampled during Q8 was MW-3. This well was sampled

during the Q1 through Q6 events but could not be located during the Q7 or Q8 events.

This well was apparendy destroyed during site redevelopment by contractors working for the

current property owner/developer. This observation was reported to the USEPA and

PADEP Project Managers. Finally, MW-14 was sampled during the Q6 through Q8 events,

but was not sampled during any of the previous five quarterly sampling events due to the

presence of LNAPL in the well at the time of sampling.

The groundwater samples obtained from the 9 wells sampled were sent to ELAB of

Tennessee for analysis of the COCs, including select VOCs (benzene, toluene, ethylbenzene

and toluene), PAHs (naphthalene, 2-methylnaphthalene and acenaphthylene), and metals

(arsenic, beryllium, cadmium and lead). QA/QC samples included a field dupHcate sample

fiom well MW-5, a field rinsate blank, and a MS/MSD sample. The analytical reports, along

with field data sheets are included in Appendix A.

9
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3.2 Gfoundwater Quality Compliance Evaluation

The Q8 analytical data are summarized in Table 2. With regards to MW-5 and the field

duplicate from that well, the highest reported concentration has been included in Table 2.

Review of the laboratory reports and QA/QC data indicates that the data are valid for use in

the prescribed data evaluation.

3.2.1 Comparison to Target Concentrations

Following the protocol discussed in Section 2, representative 90"" percentile concentrations

in groundwater beneath the site (within flow mbe 2) for the COCs were calculated using the

data from the Q8 event. These values are shown in Table 3, along with the original

representative concentrations determined during the Remedial Investigation and those

associated with the Q1 through Q7 events. The threshold target concentrations are also

shown in Table 3, and represent the maximum allowable representative groundwater

concentration that is considered protective of the Delaware River and the associated surface

water criteria.

Review of Table 3 yields three readily apparent observations, as follows:

1. The Q8 representative concentrations for all but two of the COCs (arsenic and

beryllium) are significantly lower than those derived from the original data used

nearly six years earlier during the RI.

2. Representative COC concentrations based on the Q8 data are lower than, and

typically orders of magnitude lower than, the threshold target concentrations,

indicating that groundwater discharge from the Site to the Delaware River is not

adversely impacting river water quality.

3. The Q8 representative concentrations are fairly consistent with those derived from

the Q3 through Q7 events and noticeably higher than the Q1 and Q2 events for

several of the COCs. This occurrence is driven by the significandy higher

10
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concentrations observed in well MW-15 during the Q3 through Q5 events, and the

addition of the MW-14 groundwater quahty data during the Q6 through Q8 events,

from a well that had not ever been sampled before due to the prior presence of

LNAPL.

3.2.2 Trend Analysis

The Q8 event represents the eighth and final quarterly sampUng event to be conducted as

part of the GMP. Therefore, the most comprehensive evaluation of concentration trends

has been performed as part of this report. For illustrative purposes, the data trends through

Q8 for the COCs have been graphed, along with the available historical data obtained from

the monitoring network wells since 1994, although no samples were collected from 1998

until the Q1 event in February 2003. For the purpose of graphing, those data reported as

"none detected" or "below the reportable hmit" were assigned a value of zero. The graphs

for all sampling events are presented as Figures 2 through 11 and are discussed below, by

well.

MW-1

\)(^ell MW-1 contained measurable LNAPL during all of the quarterly sampling events and

therefore was not sampled during the program and no concentration graph has been

prepared.

MW-2

Graphical presentation of groundwater quahty data from well MW-2 is presented as

Figure 2. As the graph indicates, concentrations for most of the COCs indicate subtle

fluctuation during the eight quarterly events, but remain significantly lower than the 1998

sampling event. No well-defined increasing trend over time is apparent for any of the

COCs.

MW-3

Graphical presentation of groundwater quahty data from weU MW-3 is presented as

Figure 3. As the graph indicates, concentrations of the COCs show a relatively stable trend

over the first six quarterly events, and generahy lower concentrations as compared to
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previous sampling events. No well-defined increasing trend over time is apparent for any of

the COCs. This well could not be located during the Q7 or Q8 events, and assumed to have

been destroyed during site redevelopment. However, the available data from this well are

fairly conclusive that none of the COCs would be expected to increase over time.

MW-4

Graphical presentation of groundwater quahty data from well MW-4 is presented as

Figure 4. As the graph indicates, concentrations for most of the COCs indicate subtle

flucmation during the eight quarterly events, but remain significandy lower than the 1998

sampling event. No well-defined increasing trend over time is apparent for any of the

COCs.

MW-5

Graphical presentation of groundwater quality data from well MW-5 is presented as

Figure 5. As the graph indicates, concentrations for several of the COCs increased from

1994 to 1998, but then have dramatically decreased to the levels measured during the Q1 and

Q2 events. Several of the COCs indicate a concentration increase from the Q2 event to the

Q4 event, followed by a sharp decrease during the Q5 and Q6 events, and subde increase

during the Q7 and Q8 events. This well is located within an area experiencing significant

earth moving and redevelopment activity and the observed fluctuations are Hkely in response

to local, short-term dismrbances of soil conditions and the groundwater system. No weU-

defined increasing trend over time is apparent for any of the COCs.

MW-9

Graphical presentation of groundwater quahty data from well MW-9 is presented as

Figure 6. This well location was not available for sampling during Q1 or Q2. As the graph

indicates, there is a sharp decrease in concentration from 1998 to Q3 for those COCs

detected in 1998, and concentrations have remained stable through Q8. In fact, only three

COCs were detected in MW-9 during Q3 and none of the COCs were detected during the

Q4 through Q8 events. No well-defined increasing trend over time is apparent for any of

the COCs.

12

P:\Private Sector Projects\Exelon\Chester Groundwater Monitoring\Round 8\Q8 Report\Q8 Textdoc



MW-11

Graphical presentation of groundwater quality data from well MW-11 is presented as

Figure 7. As the graph indicates, none of the COCs have been detected since the Q2 event,

suggesting an^y.grall decreasing t

is apparent for any of the COCs.

suggesting an^y.grall decreasing trend over time. No well-defined increasing trend over time

MW-12

Graphical presentation of groundwater quality data from weU MW-12 is presented as

Figure 8. As the graph indicates, concentrations for several of the COCs fluctuated during

the first seven quarterly events, but remain significantly lower than those measured in 1998.

No well-defined increasing trend over time is apparent for any of the COCs.

MW-13

Graphical presentation of groundwater quality data from well MW-13 is presented as

Figure 9. As the graph indicates, concentrations for all COCs have either remained relatively

stable or have shown a sharp decrease from the 1998 event through the Q4 event, with a

subtle increase in concentration for a few COCs during Q5 and relatively stable

concentrations through Q8. No well-defined increasing trend over time is apparent for any

of the COCs.

MW-14

The Q8 event represents just the third time this well has been sampled since it was installed

in 1998. During all previous sampling events, MW-14 contained significant quantities of

LNAPL and therefore was never sampled. In fact, MW-14 was extensively used in the past

for the passive removal of LNAPL as part of the Interim Measures. Activation of the newly

constructed groundwater collection trench has apparently resulted in the elimination of

measurable LNAPL in well MW-14. The concentrations of the COCs from the Q6 through

Q8 events are graphed on Figure 10. Due to the limited data set, no discemable data trends

can be established. Concentrations of some of the COCs have increased, while others have

either decreased or remained stable. However, the lack of LNAPL in this historically

LNAPL-laden well suggests improvement in groundwater conditions at this location and

reduction of LNAPL discharge to the river.

13
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MW-15

Graphical presentation of groundwater quality data from well MW-15 is presented as

Figure 11. As the graph indicates, concentrations of the COCs generally were stable or

decreased through the Q2 event, then increased during the Q3 event for a few COCs.

Concentrations remained fairly stable during the Q3 through Q5 events, and indicate a

mailed decrease during the Q6 event, and have remained relatively stable through Q8. No

well-defined increasing trend over time is apparent for any of the COCs.

3.3 Conclusions

Based on the findings of the GMP sampling events (Q1 through Q8), the following

conclusions are drawn:

•  Representative COC concentrations in groundwater discharging into the Delaware River,

derived from groundwater quality data from the GMP sampling events, are well below

the threshold target concentrations and do not result in adverse effects to surface water

quality.

Trend analysis indicates generally stable, naturally flucmating, or decreasing trends in

COC concentrations in groundwater over time. Concentrations would not be expected

to increase over time.

Data obtained and evaluated from the eight GMP sampling events clearly show no

increasing trends over time for any of the COCs and support the premise outlined in the

RI/RA/RAA Report that the groundwater system is in general equiUbrium with the

source areas and river.

Concentration of the COCs in groundwater are expected to decrease over time, as the

source material is depleted. However, the timeframe for significant improvement in

groundwater quality could be lengthy.

14
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3.4 Recommendations

Based on the findings of the eight GMP sampling events, the gtoundwater system at the Site

is in general equihbrium with the source areas and river and no further sampling is necessary.

15
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TABLES



TABLE 1

DERIVATION OF GROUNDWATER MONITORING PLAN TARGET CRITERIA

Constituent

of Interest

Benzene

Toluene'

Ethyl benzene'
Xylenes'

Acenaphthylene
2-Methylnaphthalene

Naphthalene
Arsenic

Beryllium
Cadmium

Lead

Critical Mass

Flux From All Three

Flow Tubes (ka/dav)'

1.8

5427

899

217

0.005

2702

180

89.5

0.24

1.5

3.3

Sum of Constant Mass

Flux from Flow

Tubes 1 and 3 fka/davl''

0.02

0.002

0.0005

0.002

0.002

0.00

0.02

0.095

0.007

0.006

2.18

Critical Mass

Flux from

Flow Tube 2 (ka/dav1°

1.780

5,426.998

899.000

216.998

0.003

2,702.000

179.980

89.405

0.233

1.494

1.120

Original 90*" Percentlle Cone.
In Flow Tube 2

Using all Wells (ua/Ll''

13,370

8,240

4,300

16,200

76

480

5,760

35

2

14

93

TARGET CRITERIA

90*" Percentlle Concentration
in Flow Tube 2 that Corresponds
to the Critical Mass Flux (ua/L1*

30,394

92,584,811

15,340,071

3,704,286
51

46,155,160

3,076,216

1,526,143

3,977

25,503

19,118

Notes:

a - Mass flux which results in a C^a* to Surface Water Standard ratio of 1.0.

b - Mass flux as originally calculated for Flow Tubes 1 and 3 (see Section 8.0 in the RI/RA/FtAA Report). This mass flux is minimal and considered to be
constant (i.e., in equilibrium) over time.

c - This mass flux is the difference between the critical mass flux from all three flow tubes and the sum of the constant mass flux from Flow Tubes 1 and 3.
d - Original 90*" percentlle concentrations as presented and discussed in Section 8.0 of the RI/RA/RAA Report.
e - Target Criteria are those 90'" percentlle concentrations that would result in a predicted concentration in the river that would equal the corresponding

surface water standard. Therefore, measured 90*" percentlle concentrations derived from the monitoring network that are less than these Target Criteria
are protective of the river.

f - The SPLP 90*" percentile concentration was higher than the groundwater quality 90*" percentlle concentration. Therefore, the SPLP 90*" percentlle
concentration was used to calculate the mass flux presented in Section 8.0 of the RI/RA/RAA Report.

P:\PSP:tPEC0\RI\C0MPLIANCE\Q8 Table 1



TABLE 2

Q8 GROUNDWATER QUALITY DATA

Concentration (ug/L)
Parameter MW-1 MW-2 MW-3 MW-4 MW-5 MW-9 MW-11 MW-12 MW-13 MW-14 MW-15

Benzene NS^

NS^
5.4 NS^ 2.8 54 BRL BRL 1.1 650 9400 1100

Toluene 0.46 NS^ BRL 22 BRL BRL BRL 26 13000 1600
Ethyibenzene NS^ 4.5 NS^ 0.78 520 BRL BRL 0.69 360 680 34
Xylenes NS^ 1.3 NS^ 1.4 240 BRL BRL 0.27 520 2600 110
Naphthalene NS^ BRL NS^ 2.2 170 BRL BRL 2.2 200 360 100
2-Methyinaphthaiene NS^ BRL NS^ BRL 7.8 BRL BRL BRL 43 150 BRL
Acenaphthyiene NS^ BRL NS^ BRL 1.3 BRL BRL BRL BRL BRL BRL
Arsenic NS^ 9.9 NS^ BRL 5.3 BRL BRL BRL 6 22 90
Beryllium NSV BRL NS^ BRL BRL '  BRL BRL BRL BRL BRL 16
Cadmium NS^ BRL NS^ 1.6 BRL BRL BRL BRL BRL BRL BRL
Lead NS^ 8.7 NS^ BRL BRL BRL BRL BRL 37 3.3 BRL

Notes:

- Data presented in data are the highest concentrations among the "Dupiicate" sampie and the originai sample that was duplicated (MW-5).
BRL - Parameter was not detected at or above the reporting limit.
1 - Monitoring well was not sampled during this event due to the presence of measurable LNAPL.
2 - Monitoring well was not sampled. This well was apparently destroyed by contractor redeveloping the site for others.



TABLE 3

90'" PERCENTILE CONCENTRATIONS

Percentiie Concentration
Parameter Orialnal 01 02 03 04 05 06 oz 08 Threshold

Benzene 13,370 940 382 1,160 1,900 1,664 1,505 2,784 2,760 30,394
Toluene 8,240 282 30 2,010 3,680 2,221 2,640 4,160 3,880 92,584,811
Ethylbenzene 4,300 351 224 514 1,040 204 273 368 552 15,340,071
Xylenes 16,200 768 362 776 2,020 700 735 864 936 3,704,286
Naphthalene 5,760 369 360 516 430 560 126 432 232 3,076,216
2-Methylnaphthalene 480 47 36 46 51 50 33 78 64 46,155,160
Acenaphthylene 76 3 3 16 17 7 3 3 3 51
Arsenic 35 14 20 22 22 127 20 23 36 1,526,143
Beryllium 2 3 3 6 7 62 3 3 5 3,977
Cadmium 14 1 1 1 3 3 1 1 1 25,505
Lead 93 3 49 9 4 28 10 10 14 19,118

Concentrations are in ug/l (ppb).



FIGURES



FLOW TUK 3 FLOW TUK 2 FLOW TUK 1

romn rwon iren. fuwt

HISTORICAL

USE:

:s^s&

FoncR ooK POMCX OCM

y o o n
I o □ □

ro o o

FORMER PICCO
LAKE AREA

/

LEGEND!

V7.;Zk nmcR sunMie/STKucTuiv.
*■'■ <<'1 FOJNCMnON IWY STLL REMMN

«EU. MCUXXD M 2-te« MOMTOWHO
pnoeiviM am;
VW PASSNE S

FKUK 1

MONITORING WELL NETWORK

CHESTER WATERFRONT
REDEVELOPMENT PROJECT

300

SCALE IN FEET

600 21178.001
EXELON PO^

PHILADELPHIA. PENNSYLVANIA

BROTVN AND
CALDWELL

10/M



FIGURE 2

TREND ANALYSIS FOR WELL MW-2
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FIGURE 3

TREND ANALYSIS FOR WELL MW-3
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FIGURE 4

TREND ANALYSIS FOR WELL MW-4
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FIGURE 5

TREND ANALYSIS FOR WELL MW-5
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FIGURE 6

TREND ANALYSIS FOR WELL MW-9
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FIGURE 7

TREND ANALYSIS FOR WELL MW-11
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FIGURE 8

TREND ANALYSIS FOR WELL MW-12
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FIGURE 9

TREND ANALYSIS FOR WELL MW-13

DQ
Q.

Z

o

14000

12000

10000

8000

lij
O
z

O
o

6000

4000

2000

Benzene

Toluene

Ethyibenzene

Xylenes

Naphthalene

2-Methylnaphthalene

— Acenaphthylene

'—Arsenic

^  Beryllium

Cadmium

Lead

cO' c\L
<25' o^'

^ s? C? 5::^ 5^
^<35' o^"-'

SAMPLE DATE



FIGURE 10

TREND ANALYSIS FOR WELL MW-14
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FIGURE 11

TREND ANALYSIS FOR WELL MW-15
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00002s

ELAB of Tennessee
Formerly Eckenfelder Laboratory

November 30, 2004

Mr. Mike Watkiris

Brown and Caldwell

7550 Lucerne Dr., Suite 310
Middleburg Heights, OH 44130-6503

RE: PECO-Quarterly GW Work Order No.':*0411100,d21,139

Dear Mr. Watkins:

ELAB of Termessee, LLC received a combined 11 samples from 11/10/04 to 11/12/04 for
the analyses presented in the following report. - ' : - :

Analyses are performed with method-required^ calibration and QA/QC samples whenever
applicable. Method performance, which is based on the calibration and QA/QC samples,'
establishes the validity and certainty of the reported sample results. This data is provided
along with the sample results when requested.

Thank you for this opportunity to l^e of service. If you have any questions regarding this
data, please feel free to call me at (615) 345-1115, c\icnsion 249.

Sincerely,

Brian Richard,

Project Manager
ELAB of Tennessee, LLC

227 French Landing Drive, Suite 55f)
Nashville,'1N 37228

rillS DOCUMENT MEE FS NELAC STANDARDS

NEI. \C Certification #E87646

227 Fivneh l.aiuiina iln\e H Suite 550 a Nashville. TN 37228 fl 615.3-15.1 1 15 P Fax. 615.846.5426



00003

ELAB of Tennessee
Fomierfy EckenfeWer Laboratoiy

Client: PECO #23867.001
Date Reported: llllSjOA

ELAB SAMPLE NUMBER 1  V5BLK1116
. 1

1  V5BLK1117 0411100-01 0411100-02 0411100-03

DATE SAMPLED

1

1  NA 1  NA 11/09/04 11/09/04 11/09/04

DATE RECEIVED 1  NA 1  NA 11/10/04 11/10/04 11/10/04

DATE ANALYZED 1  11/16/04
. 1

1  11/17/04 11/16/04 11/16/04 11/16/04

1  M.BLANK 1 V5BLK1117 MW-2 MW-4 DUP110904

CLIENT SAMPLE DESCRIPTION 1

i
1

VOLATILE ORGANICS |
1

1

BY USEPA METHOD 8260 | EQL 1  CONC
1

1  CONC CONC CONC CONC

Benzene | 1.0

1

|< 1.0

o

V

5.4 2.8 51

Ethylbenzene | 1.0 |< 1.0

A

O

4.5 0.78 J 500 E

Toluene | 1.0 1< 1.0 |< 1.0 0.46 J

A

O

22

Xylene(total) | 1.0 1< 1.0 1 < 1.0 1.3 1.4 250 E

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NGN-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME) .

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

227 French Landing Drive l Suite 550 i Nashville, TN 37228 ^ 615.345.1115 ^ Fax 615.846.5426



00004

ELAB of Tennessee
Formerty Eckenfelder Laboratory

Client; PECO #23867.001
Date Reported: 11/19/04

ELAB SAMPLE NUMBER 1 0411100-03D 0411100-04 0411100-04D 0411100-05

DATE SAMPLED 1  11/09/04 11/09/04 11/09/04 11/09/04

DATE RECEIVED 1  11/10/04 11/10/04 11/10/04 11/10/04

DATE ANALYZED 1  11/17/04 11/16/04 11/17/04 11/16/04

1  DUP110904 MW-5 MW-5 Trip Blank

CLIENT SAMPLE DESCRIPTION 1

1

#2973

VOLATILE ORGANICS | 1  5.0 X(l) 5.0 X(l)

BY USEPA METHOD 8260 | EQL 1  CONC CONC CONC CONC

Benzene | 1.0 1  59 D 54 58 D <  1.0

Ethylbenzene | 1.0 1  510 D 440 E 520 D <  1.0

Toluene i 1.0 1  22 D 22 22 D <  1.0

Xylene(total) | 1.0 1  240 D 220 E 240 D <  1.0

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME) ,

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

(1) = SAMPLES WERE DILUTED BY THE NUMERICAL■ VALUE DISPLAYED.

DETECTION LIMITS HAVE BEEN INCREASED BY THE SAME FACTOR.

Elab

D. Rick Davis
Vice President

227 French Landing Drive 0 Suite 550 ® Nashville, TN 37228 @ 615.345.1115 S Fax 615.846.5426



00005

ELAB of Tennessee
Formerly Eckenfelder Laboratory

Client: PECO #23867.001
Date Reported: 11/23/04

1  ELAB SAMPLE NUMBER 1SBLKllllBl 1 0411100-01 10411100-02 0411100-03 0411100-03D|

1  DATE SAMPLED

[  DATE RECEIVED

1  DATE ANALYZED

1  NA

1  NA

1  11/16/04

1  11/09/04

I  11/10/04

1  11/16/04

i  11/09/04

1  11/10/04

1  11/16/04

11/09/04

11/10/04

11/16/04

11/09/04 1

11/10/04 i

11/17/04 1

1  CLIENT SAMPLE DESCRIPTION

1  M.BLANK

1

1

1  MW-2 1  MW-4 DUP110904 DUP110904 1

1  BASE NEUTRAL ORGANICS |

1  BY USEPA METHOD 8270 | EQL

1

1  CONC 1  CONC j  CONC CONC

2.0 X(l} 1

CONC 1

1  Acenaphthylene |

1  2-Methylnaphthalene |

1  Naphthalene |

5 . 0

5.0

5 . 0

|< 5.0

|< 5.0

|< 5.0

|< 5.4

1 < 5.4

1 < 5.4

1 < 5.6

|< 5.6

1  2.2 J

1.1 J

6.5

120 E

1.2 JD|

< 11 • D|

160 D|

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME) .

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

(1) = SAMPLES HERE DILUTED BY THE NUMERICAL VALUE DISPLAYED.

DETECTION LIMITS HAVE BEEN INCREASED BY THE SAME FACTOR.

227 French Landing Drive S Suite 550 E Nashville, TN 37228 ' i 615.345.1115 0 Fax 615.846.5426



00006

ELAB of Tennessee
Formerly Eckenfelder Laboratory

Client; PECO #23867.001
Date Reported: 11/23/04

1  ELAB SAMPLE NUMBER 1 0411100-04 0411100-04D|

1  DATE SAMPLED

1  DATE RECEIVED

1  DATE ANALYZED

1  11/09/04

1  11/10/04

1  11/17/04

11/09/04 1

11/10/04 1

11/17/04 1

1  CLIENT SAMPLE DESCRIPTION

1  MW-5

1

1

MW-5 1

1  BASE NEUTRAL ORGANICS |

1  BY USEPA METHOD 8270 | EQL

1
1  CONC

2.0 XCl) 1

CONC 1

1  Acenaphthylene |
1  2-Methylnaphthalene |
1  Naphthalene |

5.0

5.0

5.0

1  1.3 J

1  7.8

1  130 E

1.3 JD|

7.9 JD|

170 D|

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME) ,

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

(1) = SAMPLES WERE DILUTED BY THE NUMERICAL VALUE DISPLAYED.

DETECTION LIMITS HAVE BEEN INCREASED BY THE SAME FACTOR.

Elab

D. Rick Davis
Vice President

227 French Landing Drive l Suite 550 ® Nashville, TN 37228 0 615.345.1115 S Fax 615.846.5426



00007

ELAB of Tennessee
Formerly Eckenfelder Laboratory

Client: PECO #23867.001
Date Reported: 11/22/04

ELAB SAMPLE NUMBER 1  V3BLK1117 10411121-01 0411121-02D 0411121-03D 0411121-04

DATE SAMPLED 1  NA 1  11/10/04 11/10/04 11/10/04 11/10/04

DATE RECEIVED 1  NA 1  11/11/04 11/11/04 11/11/04 11/11/04

DATE ANALYZED 1  11/17/04 1  11/17/04 11/17/04 11/17/04 11/17/04

1  M.BLANK 1  MW-12 MW-13 MW-14 Trip Blank

CLIENT SAMPLE DESCRIPTION 1

1

#2974

VOLATILE ORGANICS | 1 10 X(l) 100 X(l)

BY USEPA METHOD 8260 | EQL 1  CONC 1  CONC CONC CONC CONC

Benzene | 1.0 1 < 1.0 1  1.1 650 D 9400 D <  1.0

Ethylbenzene | 1.0 |< 1.0 1  0.69 J 360 D 680 D <  1.0

Toluene | 1.0 |< 1.0 |< 1.0 26 D 13000 D <  1.0

Xylene(total) | 1.0 |< 1.0 1  0.27 J 520 D 2600 D <  1.0

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME)

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

(1) = SAMPLES WERE DILUTED BY THE NUMERICAL VALUE DISPLAYED.

DETECTION LIMITS HAVE BEEN INCREASED BY THE SAME FACTOR.

Elab

D.. Rick Davis

Vice President

227 French Landing Drive S Suite 550 i Nashville, TN 37228 E 615.345.1115 ^ Fax 615.846.5426



00008

ELAB of Tennessee
Formerly Eckenfelder Laboratory

Client: PECO #23867.001
Date Reported: 11/23/04

ELAB SAMPLE NUMBER |SBLK1112B1
. 1 .

10411121-01 0411121-02 0411121-02D 0411121-03 1

DATE SAMPLED 1  NA 1  11/10/04 11/10/04 11/10/04 11/10/04 1

DATE RECEIVED 1  NA 1  11/11/04 11/11/04 11/11/04 11/11/04 1

DATE ANALYZED 1  11/12/04
. 1 _

1  11/13/04 11/13/04 11/17/04 11/13/04 1

1  M.BLANK 1  MW-12 MW-13 MW-13 MW-14 1

CLIENT SAMPLE DESCRIPTION 1

1
. 1

BASE NEUTRAL ORGANICS | 1 2.0 X(l)

BY USEPA METHOD 8270 | EQL 1  CONC
1  _

1  CONC CONC CONC CONC 1

Acenaphthylene | 5.0 |< 5.0 |< 5.4 <  5.3 <  10 D <  5.1 1

2-Methylnaphthalene | 5.0 |< 5.0 1 < 5.4 43 48 D 120 E|

Naphthalene j 5.0 |< 5.0 1  2.2 J 150 E 200 D 220 E|

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME) .

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

(1) = SAMPLES WERE DILUTED BY THE NUMERICAL VALUE DISPLAYED.

DETECTION LIMITS HAVE BEEN INCREASED BY THE SAME FACTOR.

227 French Landing Drive ® Suite 550 0 Nashville, TN 37228 ^ 615.345.1115 S Fax 615.846.5426



00009

ELAB of Tennessee
Formerly Eckenfelder Laboratory

Client: PECO #23867.001
Date Reported: 11/23/04

1  ELAB SAMPLE NUMBER 10411121-03D|
_ 1 1

1  DATE SAMPLED

1  DATE RECEIVED

1  DATE ANALYZED

1  1

1  11/10/04 1

1  11/11/04 1

1  11/17/04 1
1  1

1  CLIENT SAMPLE DESCRIPTION

1  -"I

1  MW-14 1

1  1

1  1
1  1

I  BASE NEUTRAL ORGANICS |

1  BY USEPA METHOD 8270 | EQL

1  .|

1  5.0 XC1)[

1  CONC 1
1 -- 1

1  Acenaphthylene |

1  2-Methylnaphthalene |

1  Naphthalene |

5.0

5 . 0

5 . 0

|< 26 D|

1  150 D|-

1  360 D|

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME) ,

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

(1) = SAMPLES WERE DILUTED BY THE NUMERICAL VALUE DISPLAYED.

DETECTION LIMITS HAVE BEEN INCREASED BY THE SAME FACTOR.

Elab

D. Rick Davis

Vice President

227 French Landing Drive S Suite 550 S Nashville, TN 37228 0 615.345.1115 S Fax 615.846.5426



OOOOIO

ELAB of Tennessee
Formerly Eckenfelder Laboratoiy

Client; PECO #23867.001
Date Reported: 11/23/04

1  ELAB SAMPLE NUMBER 1  V3BLK1117
. 1

1 0411139-01 10411139-02 10411139-03D 0411139-04

1  DATE SAMPLED
1

1  NA 1  11/11/04 1  11/11/04 1  11/11/04 11/11/04

1  DATE RECEIVED 1  NA 1  11/12/04 1  11/12/04 1  11/12/04 11/12/04

1  DATE ANALYZED 1  11/17/04
. 1

1  11/17/04 1  11/17/04 1  11/17/04 11/17/04

1

1  M.BLANK [Trip Blank 1  MW-11 1  MW-15 EB111104

1  CLIENT SAMPLE DESCRIPTION 1

1
1

1  #2975

1  VOLATILE ORGANICS |

1

1 1  10 X(l)

1  BY USEPA METHOD 8260 | EQL 1  CONC
1

1  CONC 1  CONC 1  CONC CONC

1  Benzene | 1. 0

1

|< 1.0 1 < 1.0

o

V

1  1100 D <  1.0

1  Ethylbenzene | 1.0
o

H

V

1 < 1.0 |< 1.0 1  34 d' <  1.0

1  Toluene | 1.0

A

O

[< 1.0 [< 1.0 1  1600 D

o

«—1

V

1 Xylene(total) | 1.0

A

O

o

1—1

V

A

O

1 110 D <  1.0

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME).

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

(1) = SAMPLES WERE DILUTED BY THE NUMERICAL VALUE DISPLAYED.

DETECTION LIMITS HAVE BEEN INCREASED BY THE SAME FACTOR-

227 French Landing Drive B Suite 550 i Nashville, TN 37228 0 615.345.1115 ® Fax 615.846.5426
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ELAB of Tennessee
Formerly Eckenfelder Laboratory

Client: BROWN & CALDWELL-Midl2-NOV-2004 09:00
Date Reported: 11/23/04

1  ELAB SAMPLE NUMBER [0411139-05 1
.1 _1

1  DATE SAMPLED

1  DATE RECEIVED

1  DATE ANALYZED

1  1

1  11/11/04 . 1

1  11/12/04 1

1  11/17/04 1
1 _ 1

1  CLIENT SAMPLE DESCRIPTION

1  1

1  MW-9 1

1  1

1  1
1  -- -- 1

1  VOLATILE ORGANICS |

1  BY USEPA METHOD 8260 | EQL

1  1
1  CONC 1
1  1

1  Benzene |

1  Ethylbenzene |

1  Toluene |

1  Xylene(total) |

1.0

1.0

1.0

1.0

1  1

|< 1.0 1

|< 1.0 1

|< 1.0 1

|< 1.0 1

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME).

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

Elab

D. Rick Davis
Vice President

227 French Landing Drive ® Suite 550 ^ Nashville, TN 37228 ® 615.345.1115 S Fax 615.846.5426
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ELAB of Tennessee
Formerty Eckenfelder Laboratory

Client: PECO #23867.001
Date Reported: 11/23/04

1  ELAB SAMPLE NUMBER 1SBLK1115B1

1

[0411139-02 10411139-03 1 0411139-04 |0411139-05 1

1  DATE SAMPLED

1  DATE RECEIVED

1  DATE ANALYZED

1

1  NA

1  NA

1  11/17/04'
1

1  11/11/04

1  11/12/04

1  11/17/04

1  11/11/04

1  11/12/04

1  11/18/04

1  11/11/04

1  11/12/04

1  11/18/04

1  11/11/04 1

1  11/12/04 1

1  11/18/04 1

1  CLIENT SAMPLE DESCRIPTION

1  M.BLANK

1

1
1

1  MW-11 1  MW-15 1  EB111104 1  MW-9 1

1  BASE NEUTRAL ORGANICS |

1  BY USEPA METHOD 8270 | EQL

1

1
1  CONG
1

1  CONC 1  CONC 1  CONC 1  CONC 1

1  Acenaphthylene |

1  2-Methylnaphthalene |

1  Naphthalene |

5.0

5.0

5 . 0

1

|< 5.0

1 < 5.0

|< 5.0

|< 5.3

|< 5.3

|< 5.3

1 < 5.3

1 < 5.3

1  100

1; ni nini1V VV

1< 5.3 1

|< 5.3 1

|< 5.3 1

ALL COMPOUNDS EXPRESSED IN MICROGRAMS/LITER UNLESS OTHERWISE NOTED.

ALL NON-DETECT VALUES ARE REPORTED AS <EQL (MODIFIED TO REFLECT DILUTIONS/SAMPLE VOLUME) ,

SEE ATTACHED PAGE FOR DEFINITIONS OF TERMS AND QUALIFIERS.

ElabJixao

D. Rick Davis

Vice President

227 French Landing Drive ® Suite 550 i Nashville, TN 37228 0 615.345.1115 0 Fax 615.846.5426



000013

ELAB of Tennessee
Pbrmerty Eckenfelder Laboratory

ANALYTICAL REPORT TERMS AND QUALIFIERS

EQL: The estimated quantltation limit (EQL) is defined as the estimated
concentration above which quantitative results can be obtained with a
specific degree of confidence. ELAB defines the EQL to be at or near
the lowest calibration standard.

B: The presence of a "B" to the right of an analytical value indicates that
this compound was also detected in the method blank and the data
should be interpreted with caution. One should consider the possibility
that the most accurate sample result itiight be less than the reported
value and, perhaps, zero. The qualifier will be placed on the analyte
according to "National Functional GUMelines." The 10x rule will be
applied.

D: When a sample (or sample extract) is rerun diluted because one of the
compound concentrations exceeded the highest concentration range for
the standard curve, all of the values obtained in the dilution run will be
flagged with a "D".

E: The concentration for any compound found which exceeds the highest
concentration level on the standard curve for that compound will be
flagged with an "E". Usually the sample will be rerun at a dilution to
quantitate the flagged compound.

J: The presence of a "J" to the right of an analytical result indicates that the
reported result is estimated. The chromatographic data pass the
identification criteria showing that the compound is present, but the
calculated result is less than the EQL.

P: The associated numerical value is an estimated quantity. There is
greater than a 40% difference between the two GC columns for the
detected concentrations. The higher of the two values is reported.

L:\REPORTS\ART&QEQLorganics2002.doc

227 French Landing Drive l Suite 550 l Nashville, TN 37228 ^ 615.345.1115 l Fax 615.846.5426



000014

ELAB of Tennessee
Formerly Eckenfelder Laboratory

CLIENT: B&C-PECO Quarterly GW #23867.001
DATE RECEIVED: 11/10/04

DATE REPORTED: 11/19/04

ELAB SAMPLE NUMBER 0411100-01 0411100-02 0411100-03 0411100-04

CLIENT SAMPLE DESCRIPTION/SAMPLING DATE MW-2 MW-4 DUP110904 MW-5

11/9/04 11/9/04
11 /Q/nA

11/9/04

10:35:00 AM 11:35:00 AM 12:45:00 PM

REPORTING USEPA

ANALYTES LIMITS METHOD UNITS CONC CONC CONC CONC

Arsenic 5.0 601 OB ijg/L 9.9 <5.0 <5.0 5.3

Beryllium 5.0 601 OB mq/l <5.0 <5.0 <5.0 <5.0

Cadmium 1.0 601 OB ijg/L <1.0 1.6 <1.0 <1.0

Lead 3.0 601 OB gg/L 8.7 <3.0 <3.0 <3.0

See attached page for definition of terms and qualifiers.

ELAB

D. Rick Davis

Vice President

227 French Landing Drive l Suite 550 B Nashville, TN 37228 B 615.345.1115 i Fax 615.846.5426



000015

ELAB of Tennessee
Formerly Eckenfelder Laboratory

CLIENT: PECO #23867.001

DATE RECEIVED: 11/11/04

DATE REPORTED: 11/23/04

ELAB SAMPLE NUMBER 0411121-01 0411121-02 0411121-03

CLIENT SAMPLE DESCRIPTION/SAMPLING DATE
MW-12 MW-13 MW-14

11/10/04 11/10/04 11/10/04

10:45:00 AM 11:59:00 AM 1:10:00 PM

REPORTING USEPA

ANALYTES LiMiTS METHOD UNITS CONC CONC CONC

Arsenic 5.0 601 OB jjg/L <5.0 6.0 22

Beryllium 5.0 6010B gg/L <5.0 <5.0 <5.0

Cadmium 1.0 601 OB gg/L <1.0 <1.0 <1.0

Lead 3.0 601 OB ijg/L <3.0 37 3.3

See attached page for definitions of terms and qualifiers.

ELAB

D. Rick Davis

Vice President

227 French Landing Drive i Suite 550 0 Nashville, TN 37228 ^ 615.345.1115 B Fax 615.846.5426
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ELAB of Tennessee
Fonneriy Eckenfelder Laboratory

CLIENT: PECO #23867.001

DATE RECEIVED: 11/12/04

DATE REPORTED: 11/29/04

ELAB SAMPLE NUMBER 0411139-02 0411139-03 0411139-04 0411139-05

CLIENT SAMPLE DESCRIPTION/SAMPLING DATE
MW-11 MW-15 EB111104 MW-9

11/11/04 11/11/04 11/11/04 11/11/04

10:15:00 AM 11:45:00 AM 12:05:00 PM 12:50:00 PM

REPORTING USEPA

ANALYTES LIMITS METHOD UNITS CONC CONC CONC CONC

Arsenic 5.0 601 OB ug/L <5.0 90 <5.0 <5.0

Beryllium 5.0 601 OB ijg/L <5.0 16 <5.0 <5.0

Cadmium 1.0 601 OB Mg/L <1.0 <1.0 <1.0 <1.0

Lead 3.0 601 OB gg/L <3.0 <3.0 <3.0 <3.0

See attached page for definition of terms and qualifiers.

ELAB

D. Rick Davis

Vice President

227 French Landing Drive l Suite 550 S Nashville, TN 37228 0 615.345.1115 S Fax 615.846.5426
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ELAB of Tennessee
Formerly Eckenfelder Laboratory

ANALYTICAL REPORT NOTES, TERMS AND QUALIFIERS (INORGANIC)

Notes;

The metals and cyanide reporting limits (RLs) have been statistically determined to be no
less than three standard deviations as defined in 40 CFR 136, Appendix B, Revision 1.11.
All other reporting limits are referenced from the specific analytical method.

Terms:

NA Not Applicable

NR Not Requested

Oualifiers:

B  The reported value is less than the practical quantitation limit (PQL, project
defined) but greater than or equal to the RL.

E  The reported value is estimated due to the presence of matrix interference.

N  Predigested spike recovery not within control limits.

*  RPD or absolute difference for Duplicate analysis not within control limits.

** Reference Standard Methods 19th edition.

(1) pH analyzed outside USEPA specified holding time. pH must be measured
immediately after sample collection.

(2) The sample pH did not meet the preservation guidelines. Therefore the pH was
adjusted upon receipt.

(3) Reference Standard Methods 17th edition for the distillation method.

(4) The sample was analyzed out of the USEPA holding time.

(5) The sample was received in the laboratory out of the USEPA holding time.

(6) The shipping cooler temperature exceeded 6°C upon receipt to ELAB of Tennessee,
LLC.

(7) Analysis was subcontracted

227 French Landing Drive 0 Suite 550 ^ Nashville, TN 37228 ® 615.345.1115 3 Fax 615.846.5426
L:\REPOKrS\AKr&QIN lessdl elab.DOC



Ship to:

ELAB of Tennessee

227 French Landing Drive
Suite 550

Nashville, TN 37228
Attn: Analytical Lahdratdry
(615) 345-1115 (phbne)
(615) 846-5426 (fax)

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Send Invoice To:

N9 32224
Details:

Name H . k. tlrt. < tJS
Companv^^:-o L Ca 1.

Name

Company

Address*^ 35^0 (-ucauoa 'iPg, €T<,irg Address

Page t of
Cooler No. [ of

Citv.State.Zip £.r /.b-if; City Statp.,7.ip
Phone VyrP

QQoFax Purchase Orde

Date Shipped n j ̂
Shipped By gV"

E-mail

r

E-mail

21—;
Turnaround tO

Project No7Narne 2_5?4 =f oo5' I'^erc.O
.^«jayT)e a sujcharge for RUSH-confact lab)

Lab Use Only

Lab#

Date

Sampled

Time Comp./
Grab

Sample Location/Description Sample
Matrix

Field

pH/Temp
FreKf✓
O^Ki:

ANALYSIS REQUIRED / No. of

Bottles

Lah~mrmfy^
Containcrs/Pr«

II0CXJ-O\ u I'jAh \o35 6- (ov.\oO
■ ,>i5

MptalS !K< 'ika (2J ■'Pt.S 65
IKooui ipS

«HVi

-j-/
L 2.1-V-

Spfi#

'  c;i3 I I qqqc, C- u ft <3 t-M ^-OO

1

■ ■

•1

cfy- h jqloM loys" U-w - 57 /3'Uo N 1/ / jiiislp

\ 0^. i \ 1 ocj ■— 'T^i c 'SlajjIc 1-7 \i 0 c CSttT).^ X
,

:?-'T "" .' '

^ N" t -5

■

---Xs
'n

l^elinqdished byij^naturej?''^

Rfelinquished by: (Signature)

Receivedfor Laboratof (Signature)

Date/Time/

ate/Time'

Date/Time >
II I-10-'

m

■dieceived By: (Signature)

Received By; (Signature)

Timperature
. /

3-0'«c.

*Signature required to ensure validity

SSdiitlliieriijnM®

CAR#>^ '



Ship to:

ELAB of Tennessee

227 French Landing Drive,
Suite 550

Nashville, TN 37228
Attn: Analytical Labbratdry
(615) 345-1115 (phoiie)
(615) 846-5426 (fax)

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Send Invoice To:
32223

Name tA. g. W^TK t Name
Companv1i?vi .a o i Company
Address^F^pt P/g. Address

Details:

Page_J of I
Cooler No. > of

Citv.State.ZipMi otx ^n Citv.State.Zip 'T-o
Phone Y¥o ^ Phone '
Fax Vy-c. -.rVoO Purchase Order
E-mail E-mail

Date Shipped h 1 f
Shipped By (SV*

Project No./Name '7^3 Pfe 0 "6
L

Turnaround
(Std. Turn unless noted otherwise / There
may be a sitdsharge for RUSH-contact lab)

ab Use Only
Lab#

illZI-ol

01

Date

Sampled

M

h

Time

/o'/S"

Comp./

Grab

G~

Sample LocatiorvDescription
Samplers (Signature)*/::^

^ - Va?

Sample
Matrix

Field

pH/Temp

d.'oG7

ANALYSIS REQUIF

\/0Ct«5i^y Jiroc
IvAettAi.^

Bottles

he&fily^
^ -,>Containers/Pres..^

uvvJWrt.-t.-/'wvwv isxj-

/ f 3,'^_iAtt.
I o

o3>

o 4-
i I |i o/py i£?

kI  1

oi

fo'
,o0 6-

V
Ti.pR t)Qo

II

Sa^^Kit Prepy^^^^jgnature^^ Date

Date/Ti Received By: (Signature)

^^J^^inquishecfhy: (Signature) Date/Time Received By: (Signature)

. y Date/Time Temperature

REMARKS

♦Signature required to ensure validity
ImU Use Onlv
VGA Headspace
Field Filtered

Y\<S: NA
field Mitered , Y
Correct Containers N NA^!^
Discrepancies
Cost iSeals intact
Cbntainers Intact

NA
"NA

Y N. NA

Airbill #

CAR#

'o-



ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Ship to: ^ Send Results to: Send Invoice To:
ELAB of Tennessee I r ^

Nameh t S Name '
227 French Landing Drive Company txo »> K. ga t9 Company
Suite 550 Address p^ yvc.r€:3'/& Address
Nashville, TN 37228—  City.State.ZipHiBaL.^«Aj/;̂ fel^AfrOH City-Statp.j7.ip
Attn: Analytical Labpfatdry Phone " flA" /

Phone
(615) 345-1115 (phoiie)
(615) 846-5426 (fax)

Fax g ̂ 7yn:s
E

Purchase Order

E-mail

N? 32225
Details:

Page I of _|
Cooler No. J of 'T,
Date Shipped 7 )/H /^ /
Shipped By 1^^ ̂P"

Turnaround Cpa/'^O^ <^4^
^td. Turn unless noted otherwise / There

5ar-ehafge>for RUSH-contact lab)

-mail

NoTName
nature)

Lab Use Only
Lab #

Date

Sampled
Sample Location/Descrip

ANALYSIS I-ab Use Only
\ Containers/Pres

Matrix pH/Temp Cond.

OBT^

3,7 tfCl \r\<£.l

(S

tvAr-Bitl

IA-A.

Sample Kit Prep'd by: (Signature) Received Bj^ (Sigmrthre) REMARKS

♦Signature required to ensure validity
Lab Use Only , y
VGA Headspace Y (N ) NA
Field Filtered. Y Xn NA
Correct Containers - ^Y^^V NA
Discrepancies Y NA

NACost. Seals intact < ^

RehnquiShed'byiJ^nawfe) Date/Time eceived By: (Signature)

Containers Intact ^ (Y. N✓xj}' ^ \,^J

Airbill#

^^quished by: (Signature) e/Time Received By: (Signature)

Receivedfor LabjMt/fy by: (Signature) Date/Time Temperature

CAR#



■

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Well Number: AV KJ - ̂
Sample I.D.fs): /M iv' - X (f different from well no.)

110 Commerce Drive

AUendale, NJ 07401

Project: Date: WMjuH Time:
Personnel: ^ TTLjVV Weather: ^.iXA,\K/ Air Temp.:

WELL DATA:

Casing Diameter;
Intake Diameter:.

DEPTH TO :

DATUM:

GGNDITIGN: Is

_!d in. Casing Material:
J^iiin. Intake Material:

.1'itic Water Level: ft - Bottom of Well: \ [ ft
of Protective Casing of Well Casing □ Other: _

Screen Length: t /G ft

 well clearly labeled? □ No
Is prot. casing/surface mount in good cond.? (g^tJjent-tJf^orroded)
Does weep hole adequately drain well head? □ No
Is concrete pad intact? (no^acked or frost heaved) □ Yes □ No aJ^
Is padlock functional? □ No □ NA ^Is- inner casing intact?
Is inner casing properly capped and vented? C3-T^ □ No

Yes

es □ No

1
PURGE DATA:

Pump: Pump Type
Cooling Shroud? □ Yes

Tubing: Material: U/

Manufacturer: Model Number:

Inner Diameter: in.

Distance from well to flow cell:

Purge Depth: ft. Avg. Pumping Rate: mL/min Elapsed Time: 3-0 min Volume Pumped: gal
Was well evacuated? □ Yes □ No

Purging Equipment: IjK^edicated □ Prepared Off-Site □ Field Cleaned
SAMPLING DATA:

Pump: Pump Type k c
Cooling Shroud? □ Yes la^No

Tubing: Material: 'v^olry
Manufacturer: ((^ie.4 Model Number: ^

Sampling Equipment:

Sampling Depth: W
Metals samples field filtered' □

^^earAppearance:

Field Determinations: pH:
DO:

O^^edicated
ft. Sampling Pumping Rate:

Yes Ca-' No Method:

□ Turbid □ Color:

Inner Diameter:

□ Prepared Off-Site

in.

mL/min

□ Field Cleaned

Filter Size:

□ Contains Immiscible Liquid

Temp: )L>dr-)°C ORP: mV Cond:
, ^ Turbidity: NTU

Meter Model: U Meter S/N: &:

Q/VQC Information: Duplicate □ Yes LO^NO.

Hach Kit Results:

MS/MSD □ Yes
Field Blank ID: ,
Trip Blank ID: _

Fe: U Mn:
Ci-: M A-

Duplicate ID:
MS/MSD ID:"

(if applicable)

Ay ^

Uh- S: aJV\

Laboratory Analysis: \J OC^ C^A f-
No. of Containers: ^ ~ ~
This data sheet musJ'EMliiad in complefl

/  Vcertify the inforijsatign pr^ateii5.aecui
Signature:

Sample time: (Q
time of sampling (spec

CO,: ^ J A

ii>

ify NA when not applicable),
sample was collected in accordance with applicable regulatory and project protocols.

Date:
P;\'^Departmentstt0028.120{Geoservices)\SOPs^roundwater_Sampllng\LowFlowGW_020304.XLS Rev 02/03/04



LOW-FLOW GROUNDWATER FIELD DATA SHEET

Project Name:
Personnel: /lA? ̂ , TL.-v\

Project Number:
Well ID: aa l/k/

Purge/Sample Depth: T:»>1

c«^>

a
Sample ID: / u-j

Actual

Time pH

Temp
(°C)

ORP

(mV)
Cond DO

(mg/L)

Turbidity
(NTU)

DTW

(ft)

Pumping Rate
(mL/min) Comments

L^.6I .33X IAS- ^A( \H0
-is A^Y I i")\  f Ai / Hff.6 SO
->^6 10^ Q .c^ A

1
-vs V

)i1, fl -)
\lJL\ tJsl ̂ 11^ (f). <5ijfc

X.XS? IIAA t-5r,/s fn.trt

l\..A n f I(^.lf3

u?^r ;:Ll^ A1 in,o^ so

-HH *,jl/ 6 .80.
6.0>. llMf- -</6 ,X\^ tna IS
i'coO iXoO -Hf/ irLii £a

lo'^X

\
\

''■s

'S A

A V  -
N > i \/\A£p. p/} CO 1 ^0

\

1

y.
\ f'/

V ̂
/
\
\,
\

V

\
\

\
\
\
\
x



110 Commerce Drive

AUendale, NJ 07401

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Well Number: Ai,
Sample I.D.fs): -^( (ifdWerentfromwellno.)

Date: Time: If ~
Weather: Ciaj\aj\/ Air Temp.:C-U-U\Ai\^

Project: P£. ̂ Q
Personnel: /,J^L/>^\

WELL DATA:

Casing Diameter:

Intake Diameter: t{
in.

in.

Casing Material: C /a>/> L
intake Material: ^ V

DEPTH TO : Static Water Level: ^ ft Bottom of Well: I <-( ̂ 5"^? ft
DATUM: □ Top of Protective Casing liPTop of Weil Casing □ Other: _

Screen Length: t'O ft

CONDITION: Is well clearly labeled? □ No
Is prot. casing/surface mount in good cond.? (not b^t ̂ corrod^ □ Yes Q-i^
Does weep hole adequately drain well head? □ No
Is concrete pad intact? (not^pi:acksa"or frost heaved) □ Yes □ No <{J
Is padlock functional? O^es □ No □ NA Ig-inner casing intact? IB-Yes □ No
Is inner casing properly capped and vented? Q-Y^ □ No

PURGE DATA:

Pump: Pump Type l^eryc^-h (h'
Cooling Shroud? □ Yes

Tubing: Material:

Distance from well to ^flow cell: 7 ft
Purge Depth: Avg. Pumping

Was well evacil^^? □ Yes
Purging Equipment: (a''''D^icated

Model Number: H ^ ^Manufacturer: C/-, ^

Inner Diameter: in.

mL/min Elapsed Time: 3(J min Volume Pumped: _2^^gal

□ Prepared Off-Site □ Field Cleaned

SAMPLING DATA:

Pump: Pump Type
Cooling Shroud? □ Yes UKT^o

Tubing: Material:
Sampling Equipment □

Sampling Depth: ft. Sampling Pumping Rate:

Manufa
Inner

P

cturer: Model Number: c") \ H ^
: Ji.Diameter

repared Off-Site

in.

L/min

No

□

Method:

Color:

□ Field Cleaned

Filter Size:Metals samples field filtered? □ Yes

Appearance: iQ'^'^ear □ Turbid □ Color: □ Contains Immiscible Liquid
Field Determinations: pH: Temp: °C ORP: mV Cond:

DO: Turbidity: ; NTU
: UvV-rMeter Model: HtvV-t W Meter S/N:

QA/QC Information: Duplicate □ Yes I3K Ng-^-
MS/MSD □ Yes
Field Blank ID: A/A" ,
Trip Blank ID:

Hach Kit Results: Fe: v A-. Mn: A)
CI-: Aj VL

Duplicate ID:
MS/MSD ID:"

(if applicable)

_aJA_
A.? A-

S: UA CO, uA

Laboratory Analysis:
No. of Containers:

wo- . C. jPi
fo

This data sheet must be filled L

I certify the Informatj
Signature: /

Sample Time:

pletely(
accuc

iQtrectly at

/vVg:V.» 6

p!we^rtments\0002M20(GeMeIv!cM)\SOP^raund™tersampI!ng\Ijw^

time of sampling (specify NA when not applicable).
sample was collected In accordance with applicable regulatory and project protocols.

Date: _AllAlo^ .
Rev 02/03/04



LOW-FLOW GROUNDWATER FIELD DATA SHEET

Project Name: C(p"
Personnel: .MTL- 'Air/-/V\

Project Number:
Weil ID: yM f/J-

Purge/Sample Depth:
3

-P- Sample ID: /V\

Actual

Time PH

Temp
("C)

ORP

(mV)
Cond DO

(mg/L)

Turbidity
(NTU)

DTW

(ft)

Pumping Rate
(mL/min) Comments

IM.
f

16^
m-

ji

C3>
-u: ill. jiL

1:2
_ll £CiL

tf-

uT

UOJl
IEZk

im.
2l2

iia

iiix. \}AX
i±ii

3Zx 304-
iiti iSL ill 4fa.

11^
zAi2_

HIS
Al 1

^m.m rH.t 7r 20.

\

?::rT7^

\
■X

x:

X
X

X
X

X

X
X



110 Commerce Drive

AUendale, NJ 07401

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Well Number: U.)
Sample I.D.(s): ^W.u; -T (i>differenttromwen na)

Project: T^CQ
Personnel: A/>^<L. /yLPA.

Date: | [ Time: \ ̂
W

1T

pather: Air Temp.: ^

WELL DATA:

Casing Diameter: Ml
Intake Diameter: in.

DEPTH TO : Static Water Level:•

in. Casing Material:
Intake Material:

DATUM: □ Top of Protective Casing

CONDITION: Is well clearly labeled?

j ^ Bottom of Well
lasing Q^lop of Well CasingCasing

^ 1

□ Other: _

f
Screen Length: if) ft

13^s □ No
Is prot. casing/surface mount in good cond.? (not bent or rroded) Yes Ca-No"'^ ^
Does weep hole adequately drain well head? loLY^ lkno
Is concrete pad intact? (not cracked or frost heaved) □ Yes □ No <1/
Is padlock functional? □ No □ NA ijs-inner casing intact? QPfe^ □ No
Is inner casing properly capped and vented? □ No

PURGE DATA:

Pump: Pump Type Manufacturer: ^
Cooling Shroud? □ Yes □ No

Tubing: Material: ( Inner Diameter:

Model Number: (V ^ ^

Ik. in.

Distance from well to flow cell: ^ ft ^
Purge Depth: ) S ft. Avg. Pumping Rate: '^tT^^L/min Elapsed Time: Volume Pumped: j_J^gal
Was well evacuated? □ Yes Jit^o
Purging Equipment: Dedicated □ Prepared Off-S ite □ Field Cleaned

SAMPLING DATA:

Pump: Pump Type Manufacturer: 5c
Cooling Shroud?

Tubing: Material: [^/
Sampling Equipment:

□

□ Prepared Off-S te

mL/min

 Yes □ No

Inner Diameter:

ET^ Dedicated
Sampling Depth: 13> ft. Sampling Pumping Rate;
Metals samples field filtered? □ Yes Method:

Appearance: ia-"''''^ar □ Turbid □ Color:
Field Determinations: pH: ^ Temp: \)..'i'g"°C ORP:

|a^ Model Number::_0l^
in.

DO: Turbidity:Meter Model: 61- _ LetirS/N: 6 tQ.lj
QA/QC Information: Duplicate □ No Duplicate ID: blLi> ||

MS/MSD □ Yes SM^o MS/MSD ID: AJ
Field Blank ID: ^ (if applicable)
Trip Blank ID:

Fe: AJ A~ Mn: r
CI-: KJ /\

Laboratory Analysis: \J Q L CO 0 C » ( As. C d . r'kN
No. of Containers: _£2_ " '"
This data sheet must be filledi

certify the InformafwiTPCo'
Signature:

Hach Kit Results: JJ-A- S: 4 '̂K

Sample Time: {
idrrectly at time of sampling (specify NA when not applicab

□ Field Cleaned

Filter Size:

□ Contains Immiscible Liquid

-MY mV Cond: s
NTU

CO,:

P;\"Departiiients\00028.120(GeQservfces)\SOPs\5j6undwater_Sampllng\LowFlowGW 020304.XLS

le).
.andJh^sample was collected In accordance with appllcajjle regulatory and project protocols

Date: l//f/<51_
Rev 02/03/04



LOW-FLOW GROUNDWATER FIELD DATA SHEET

■1Project Name: _
Personnel:
Purge/Sample Depth:

Project Number: 0-3^^6 ^
Weil ID:i ~X

Sample ID: ,,n u; ' >

Actual
Time

DO

(mg/L)
Turbidity
(NTU)

Pumping Rate
(mL/min) Comments

I

Q~ix^
f>Vi-r 1

K



110 Commerce Drive

AUendale, NJ 07401
W

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

ell Number:

Sample I.D.(s): (if different from well no.)

Project.
Personnel:

lo^Date: i I

\A/eather:'T't^/gt/l
Time: /£.' 0^

Air Temp.: 5^)

WELL DATA:

Casing Diameter: 7 in.

intake Diameter: i)> in.
Casing Material:

Intake Material:

?v.

□ Other:
ft Screen Length: /0 ftDEPTH TO : Static Water Level: / L tDCa ft Bottom of Well:

DATUM: □ Top of Protective Casing j^Top of Well Casing
CONDITION: Is well clearly labeled? -^Yes □ No

Is prot. casing/surface mount in good cond.? (not bent or corroded) Yes □ No
Does weep hole adequately drain well head? Yes □ No
Is concrete pad intact? (npt cracked or frost heaveci) ^ Yes □ No . .
Is padlock functional? ^^Yes □ No □ NA . I Is inner casing intact? )?lYes □ No
Is inner casing properly capped and ventecl?^6^Yes □ No

PURGE DATA:

Pump: Pump Type Manufacturer:- S
Cooling Shtoud?.,^ □ Yes

Tubing: Material:

Distance from well to flow eel

Model Number:

Inner Diameter : in.

Purge Depth: /^£_ft. Avg. Pumping Rate: mL/min Elapsed Time: min Volume Pumped: I gal
Was well evacuated? □ Yes No

Purging Equipment: Dedicated □ Prepared Off-Site □ Field Cleaned

SAMPLING DATA:
r

Pump: Pump Type Manufacturer: 1 Model Number:
Cooling Shroud?

1?^
□ Yes □ No

Tubing: Materialrial:
lipment:

_  Inner Diameter:

Sampling Equipment: Dedicated □ Prepared Off-Site
Sampling Depth: ft. Sampling Pumping Rate: /(fO mL/min
Metals samples field filtered? □ Yes '^j^j^No Method:
Appearance: ^ Clear □ Turbid □ Color: □

in.

Field Determinations: pH: 3
\-HZDO:

Temp: lis -5 °C ORP
Turbidity: ^3-0

Meter Model: jj-ZT-

□ Field Cleaned

Filter Size:

 Contains Immiscible Liquid

3( mV Cond: O- 5 */?•
NTU

Meter S/N:

QA/QC Information: Duplicate □ Yes "5^ No
MS/MSD □ Yes Ca^Mo
Field Blank ID: ^f^'UUO'-/
Trip Blank ID: 2.^ 75

Hach Kit Results: Fe: P Mn: A jA
CI-:

LaboratorvAnalysis: VOt- . Cl\s ^ CJ
'  fz:50 '

Du

No. of Containers: Sample Time:

plicate ID:
MS/MSD ID:"

(if applicable)

/y/f

S:

This data sheet must

1 certify the Inf)

Signature:'

In oompletety-and-eeFfectly at time of sampling (specify N
is a^urate and

CO, M-

A when not applicable),
lie was collected In accordance with ^licjsrfSle regulatory and project protocols

Datel
P:\'^Departments\OOO28.lM(^osefvices)\SOPs\Groundwat0r_Samnirng\LowFlowGWL.O2O3O4.XLS Rev 02/03/04



LOW-FLOW GROUNDWATER FIELD DATA SHEET

Project Narhe: i ̂co Project tjiumber: 2 30C?T.OQ §
Personnel: '^S'uM Well ID:i H/-^^
Purge/Sample Depth: Sample ID: M i\/^

Actual

Time PH

Temp
(°C)

ORP

(mV)
Cond DO

(mg/L)

ZIW

Turbidity
(NTU)

DTW

(ft)

Pumping Rate
(mL/min) Comments

/2.|g 15.S?- :=2L QXJbs ik^ JLK
21 ?3S 15 7\ Lil. 3 • 82- /( •

2^
27

?■ 53 3o 9«S7fe> fl- /9?
/(,0w 2./ 2 S6 '.> I

S
J3^ .51H 2,-01
J3i

TTT
:w

/(? ziZZ. O'I*?
_2k_ "2*7

/U.5V ::2£
1.3?

ITW
>^1 iLll -27 /•^)o 3^

(TTF/•V5 y.2? /<> -7 — 7 o .5-? a /V5:/
?-3C /U,5
?-30 /t. 5_1 3/ f ^3lf} //. /g

Z

£&-l)IIO'-l'
W /2

ZZl
-0':

z/

z
z



110 Commerce Drive

AUendale, NJ 07401

Pxo\Qc(-^/rQ:?

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Well Number:

Sample I.D.(s): (if different from well no.)

^U<^~ Date: lljujCtJ Time: 3(7
/<y Weather/ P/Mt^ Air Temp.:Personnel:

WELL DATA:

Casing Diameter: V in. Casing Materiai: "SV/yXg
intake Diameter: ^ in. intake Materiai: f
DEPTH TO : Static Water Level: /3.Z^ ft Bottom of Weii: /(n-df ft Screen Length: [ 0 ft
DATUM: ^^op of Protective Casing □ Top of Weil Casing □ Other:
CONDITION: is weii clearly labeled? ^Yes □ No

is prot. casing/surface mount in good cond.? (not bent or corroded) 4^ Yes □ No
Does weep hole adequately drain well head? (S^f'es □ No
is concrete pad intact? (not cracked or frost heaved) Yes □ No
Is padlock functional? (35S::es □ No □ N/^ is inner casing intact? ^ Yes □ No
is inner casing properly capped and vented? EiYes □ No

PURGE DATA:

Pump: Pump Typ/T^icV^t'Sf aAT I C Manufacturer: ■g-jl inihA Model Number:
Cooling Shroud? □ Yes □ No

Tubina: Materiai: Inner Diameter:

Distance from weii toTlbw cell: ft
Purge Depth: /^-S ft. Avg. Pumping Rate: lifO mL/min Elapsed Time: "30 min Volume Pumped: /t2"^aal
Was well evacuated? □ Yes 3^ No
Purging Equipment: Dedicated □ Prepared Off-Site □ Field Cleaned

SAMPLING DATA:

Pump: Pump Type rAJ^7i C Manufacturer: Model Number: O 3^*^ 7
Cooling Shroud? □ Yes □ NoTubing: Materiai:\5^^^ ^ Inner Diameter: in.

Sampling Equipment: Dedicated □ Prepared Off-Site □ Field Cleaned
Sampling Depth: lU'6 ft. Sampling Pumping Rate: ^LO mL/min
Metals samples field filtered? □ Yes ^ No Method: Filter Size:
Appearance: Clear □ Turbid □ Color: □ Contains Immiscible Liquid

Field Determinations: pH: Temp: I S^^°C ORPr"/! f mV Cond: >^^-3
DO: Xi Turbidity: 6~~ NTU ^
Meter Model: Hc'Z.v.oA Meter S/N: tPlp

QA/QC information: Duplicate □ Yes No Duplicate ID:
MS/MSD ^ Yes □ No MS/MSD \D: -H
Field Blank ID: A//j^ (if applicable)
Trip Blank ID: 2.^7S

Hach Kit Results: Fe: ^//i- Mn: S: nIA- COj:
CI-: ^ \

Laboratory Analysis: \}0O ̂  . (-)4C &ej. I
No. of Containers: 1'^ Sample Time: /S '' "
This data sheet must^^iled in cimpletgiy iin^orrectiy at time of sampling (specify NA when not applicable),

certify the injprfn^^provide^1^ccu|^^d^ the sample was collected in accordance with regulatory and project protocols.
SignatuE^ Date:
P:\"Departments\000^^0(Geoservlces)\SOPs\GroundSrater_SamplingVLowFlowGW_020304.XLS ' f 02/03/04



LOW-FLOW GROUNDWATER FIELD DATA SHEET

Project Name: t^C O ^ Project I
Personnel: "T7-H » Well ID:
P

N

Surge/Sample Depth: /M-5Q

umber: ^
■

ample ID: M W3-/I

Actual

Time PH

Temp
CO

ORP

(mV)
Cond DO

(mg/L)

Turbidity
(NTU)

DTW

(ft)

Pumping Rate
(mL/min) Comments

>633 i.g-j ~WT~ ^ ~7id^L^
5P - Jifl I .-v'? ^ -7'7 --rtl /) / ? -7/ 7r toy n
yTF

.2>2. 7^.0 /J.3/

Ak (.03 <9.1) -701

31 ^5.1^ -ill ].o3 o.no A/.1' n.3i
/&tJj-fL J^.n ~f/g i >o3 0-6Q 77.0

g 7-7.4>y ig.i? - iig /.pg .5 )3.3(

//f? g. (af /6.g6 -//g y.o3 ^3" I
Si "i.Ll 15.]M -Hi I.0I 0 • D

5^ /g-2o -l/j' |>o3[-/IJ l><JJ
51

gS»7 13-3 1 • /
/. o3 O 1-3 3f fLtnU^

/o:/s

m



110 Commerce Drive

AUendale, NJ 07401

Project:
Personnel: A Gr ^'S'uH

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Weil Number: Hh! —
Sample I.D.(s): (■[f different from well no.)

Date: 1/-/0~ Time: /f^Oy ^ ^
Weather: Air Temp.:

WELL DATA:
Casing Diameter: ^
Intake Diameter: 0

Jn. Casing Materiai:
in. Intake Material:

ft Screen Length: f O ftDEPTH TO : Static Water Levei: /V. ft Bottom of Weil:
DATUM: □ Top of Protective Casing jSt Top of Well Casing □Other:
CONDITION: |s well clearly labeled? ^Ves □ No

Is proti casing/surface mount in good cond.? (not bent or corroded)/)^ Yes □ No
Does weep hole adequately drain well head? (;;(i|^Yes □ No
Is concrete pad intact? (not cracked or frost heaved) ^ Yes □ No
Is padlock functional? □ No □ NA Is inner casing intact? CSitYes □ No
Is inner casing properly capped and vented^^^Yes □ No

Model Number: 03 ̂  H I—-

PURGE DATA:^^
Pump: Pump Type" Manufacturer:

Cooling Shroud? □ Yes □ No

Tubing: Material: Inner Diameter: Jn.
Distance from well toflowcell: 3 ft
Purae Depth: /4.'7 ft. Ava. Pumping Rate: mL/min Elapsed Time: 3S min Voiume Pumped: f >  L" .gal
Was well evacuated? □ Yes No

Purging Equipment: Dedicated □ Prepared Off-Site □ Field Cleaned

SAMPLING DAT^
Pump: Pump Type ^ Manufacturer

Cooling Shroud? Yes □ No
Model Number: '0'30</

Tubing: Material: Inner Diameter in.

Sampling Equipment: ^.^Dedicated yL^ PreparedJDff-Site □ Field Cleaned
Sampling Depth: Sampling Pumping Rate: /CD mL/min
Metals samples field filtered? □ Yes ^ No Method: Filter Size:

/^fvClear □ Turbid □ Color:Appearance: □ Contains immiscible Liquid
Field Determinations: pH: Temp: <70^ °C ORP: -^3 mV Cond: OnM^S

DO: 1-08 Turbidity: NTU .
Meter Model: U — Meter S/N:

QA/QC Information: Duplicate □ Yes ^ No Duplicate iD:
MS/MSD □ Yes SSC No MS/MSD ID:
Field Blank ID: JiA . (if applicable)
Trip Blank ID: pi. y .

Hach Kit Results: Fe: A//^ Mn: s: >\JA^

Laboratory Analysis: JOO ^ 5"t/0O Be j
No. of Containers: .<^amnif» Timp- ^ A

CO

Sample Time: jO.'^AT'
This data sheet must be filled in compietei^nd cor^tiy at time of sampiing (specify NA when not applicable).
i certify the informetidn-pfwjded^ac«>i*Ste apd-tfle sample was collected in accordance with applicable regulatory and project protocols.

p!v5epartmSs\a^5!720(GeosSw!c5^SOpSGrolSwaterSamp^^ Rev 02/03/04



LOW-FLOW GROUNDWATER FIELD DATA SHEET

Project Name:
Personnel:

Purae/Sampie Depth:

Project Number:
Well lD: W- /"Z-
Sample ID: Hvu'~/'^

Pumping Rate
(mL/min)

DO

(mg/L)

Turbidity
(NTU)

Actual

Time Comments

a
f2.oJ/g-'2-2.

/Lo Mit 03.■ht>/7. tf ?
/ 2 t>Z/O.'Z'S

-30, /203
Pi

ri/yri2±l
IP-GS

/^•Vr



i

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Well Number: /3
Sample I.D.fsl:

110 Commerce Drive

AUendale, NJ 07401

Proiect:' (S-OS Date: Time: H
Personnel: 7^/14- "ST. ̂  Weather: Air Temp.: 5B

Casing Material: "S
WELL DATA: f.
Casing Diameter: ̂  in.
Intake Diameter: in. Intake MaterialCS_S^^
DEPTH TO : Static Water Level: llol ft Bottom of Well: ft Screen Length: [0
DATUM: □ Top of Protective Casing j;^Top of Well Casing □Other:
CONDITION: Is well clearly labeled? ^Yes □ No

ft

Is prot. casing/surface mount in good cond.? (not bent or corroded) Yes □ No
Does weep hole adequately drain well head?^i5^Yes □ No
Is concrete pad intact? (not cracked or frost heaved)Z^Yes □ No ^
Is padlock functional? as □ No □ NA Is inner casing intact? es □ No
Is inner casing properly capped and vented?/i^Yes □ No

PURGE DATA:

Pump: Pump Type
Cooling Shroud?

Tubing: Material:-

Manufacturer /visr Model Number:

Yes □ No

Inner Diameter:

Distance from well to fioWcell: 2 'S ft ^7^0^
Purge Depth:/j?'^ ft. Avg. Pumping Rate: / OO mUmin Elapsed Time;i^^%- min Volume Pumpe^^^.aat—*
Was well evacuated? □ Yes No ^
Purging Equipment: Dedicated □ Prepared Off-Site □ Field Cleaned

SAMPLING DAT

Pump: Pump Type
Cooling Shrou^?

Tubing: Material:

Yes □ No
Manufacturer: c /ut-A ^ Model Number: ^

r: in.Inner Diameter:

□ Prepared Off-Site □ Field Cleaned

mL/min

///^ Filter Size :

Sampling Equipment: Dedicated
Sampling Depth: ft. Sampling Pumping Rate: |€0
Metals samples field filtered? □ Yes ^ No Method:
Appearance: □ Clear □ Turbid Color: ^a) T7j/□ Contains Immiscible Liquid
Field Determinations: pH: 7-^5 Temp: ^S.^°C ORP: ~ S mv Cond: O ■ Af

DO: O-'iO Turbidity: 29^0 n
Meter Model: ^ Meter S/N:

QA/QC Information: Duplicate □ Yes C0' No Duplicate ID:Duplicate ID:

Hach Kit Results:

MS/MSD □ Yes ST No MS/MSD ID: _
Field Blank ID: /i/M (if applicable)
Trip Blank ID: .

Fe: Mn: f\Jm S: /\l (A
Ci-:

Laboratory Analysis: ^00\ *^0oC . ^
No. of Containers: L Sample "time:

CO2: tJjuj-

This data sheet must be filled in completely and correctly at time of sampling (specify NA when not applicable).
I certify the Infoijnatle^rowdedP^^ccurate and the sample was collected In accordance with apnficabl^ regulatory and project protocols.
SianaturaffX^^ Date: /(

i)\^iP:\'*Departments\00028.120(Geoseivices)\^Ps\Grou ndwater_Sampling\LowFlowGW_020304.XLS Rev 02/03/04



Project Name:
Personnel:

LOW-FLOW GROUNDWATER FIELD DATA SHEET

(9 O Project Number: £3^4.7. odB
wpII in- — /-?

Purge/Sample Depth:

-CLH Well ID:
y  //.o/ ,//77// Sample ID: Hu — /J?

Actual

Time pH
Temp
(°C)

ORP

(mV)
Cond DO

(mg/L)

Turbidity
(NTU)

DTW

(ft)

Pumping Rate
(mL/min) Comments

7.§> /L-O^ -40 «7-S72. i.30 11.01

iS l5r.3Q -UJ ,5-2. /f.if

7.5> -61 .52^ - 7i' /IJl
2./ T.Sit -4/ .52^ CP. 5 7 5:2/ II n

av 7.57 t5£l --6a .52^ r7 . /H 5,12.

2.7 IS.^ .S3/ e.-z.5 ILif

•3C7 7.</H — fe>3 //r..o

J3L3 7. HO IS .34 —65 .S3^ 15 UQlH h.H

3L 7.H3 1 5 .5^ ^ 65 .6 3i» QD .09 a^/9
39 7-H5 IS-H3 — 6 6 ,S 4^ i.7y 32^ y I - / /

7.-5 2. 15 -sy - 67 "5 63 3 07

7-34 /5 30 -13. .5 62. 0 SJ ^96 1 ui'

7.5^ 1 5.^5 ■ ' C,3 ,s63 O.H6 9-97 //.'/ ,

1 S .2-9 -43 - 563 e? -H/ Q-78- \J
S3 )ci.2S> -6-^ 0 Ho //. //

V

/

y

/crf

/// /
y /k
//^

/
1

<

/y
/



110 Commerce Drive

AUendale, NJ 07401

Project:

Personnel: G . "ScH

LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Ayio—/2LWell Number:

Sample I.D.(s): <^3SG7 Qc^ditferentfrom well no.)

It

WELL DATA:

Casing Diameter: V in.
Intake Diameter: ^ in.
DEPTH TO : Static Water Level: 5.7/
DATUM: □ Top of Protective Casing

CONDITION:

Casing

Is well clearly labeled?

PMbfZbbH Time:

Weather:

Material:
Intake Material:

_ ft Bottom of Well:
□ Top of Well Casing □ Other: _

Air Temp.:

Screen Length: t Q ft

<icr

jp^Yes □ No
Is prot. casing/surface mount In good cond.? (not bent or corroded) Yes □ No
Does weep hole adequately drain well head? ^Yes □ No
Is concrete pad Intact? (not cracked or frost heaved) I^Yes □ No
Is padlock functional? ^Yes □ No □ NA Is inner casing intact? >^Yes □ No
Is inner casing properly capped and vented?^ Yes □ No

PURGE DATA:

Pump: Pump Type Manufacturer: 111^ Model Number: 0'24'/ 7

inner Diameter: in.

Cooling Shroud? □ Yes □ No

Tubing: Material:

Distance from well to flow cell: ^ ft
Purge Depth: di ft. Avg. Pumping Rate: L 0 mL/min Elapsed Time: 3^ min Volume Pumped:O.^S gal
Was well evacuated? □ Yes No

Purging Equipment: Dedicated □ Prepared Off-Site □ Field Cleaned

SAMPLING DAl^
Pump: Pump Type ^ Manufacturer: At<isr_ Model Number: Q J? 7-

Cooling Shroyd? □ Yes □

Tubing: Material: Inner Diameter:

□ Prepared Off-Site

r:^
Sampling Equipment: V 0- Dedicated
Sampling Depth: ft. Sampling Pumping Rate:

Metals samples field filtered? □ Yes 0s^No Method:
Appearance: ^ Clear □ Turbid □ Color:

in.

mL/min

□ Field Cleaned

Filter Size:

□ Contains Immiscible Liquid

Field Determinations: pH: Temp: °C 0RP:-~/O^ mV Cond: /.
DO: 1. 0<f Turbidity: t2. I NTU

J-2-2- MeterS/N: DMeter Model:

QA/QC Information: Duplicate □ Yes J2C No Duplicate ID:
MS/MSD □ Yes No MS/MSDID:_
Field Blank ID: applicable)
Trip Blank ID: 2 7

Hach Kit Results: Fe: AjM Mn: /A S:

fJ/^

CI-:

CO,

Laboratory Analysis:
No. of Containers: /, ^ Sample Time: 13: To

cj :Pi> ;
T

This data sheet must be filled jp-Compiet^y and correctly at time of sampling (specify NA when not applicable),
certify the information-framed is aon^tf'and the sample was collected in accordance with appljfable j^gulatory and project protocols.

Signature: Date: ////<?/QZ/
Rev 02/03/04



LOW-FLOW GROUNDWATER FIELD DATA SHEET

Project Name; Gr^ 5^
Personnel: "SlM ^
Purge/Sample Depth: 5.1/

-t

Project Number:
Well ID: ' /V

Sample ID:

Actual

Time PH

Temp
CO

ORP

(mV)
Cond

J7^A
DO

(mg/L)
Turbidity
(NTU)

DTW

(ft)

Pumping Rate
(mL/min) Comments

<2.: 2-0 ^./s- H.39 -/£(. -S5«7 G-12 3 y

23 y./5 1.^5 1 i 2S 5-8S
2,(^ ?.;/ iH'Zo - iaL> 2.o^ I.I? 1 2 2 S.fl

29 5?,0fc iZS9 2-17 0.^5 iq9.0 s.if
2>2 1.^7 n.3r —//# 2 rte 1. 10 IO3.0 5> <D-f -fe f^4-^Cf
35 1.7l 33 -M5 2 .o9 1»i7 o 5 •%
38 / 2 '2S -//3 "T^.OCf 1. 11 ^7 5
91 1-fy -/// i- l-IL. i2.3
NM 1-79 12'19 ~no \.1L, l.iZ A.0O

9^ 1.^9 I22ic - io9 1. 8-} i  -05 ?? 7 C.Of

5Q 1.7i /3.2f - fa'9 1. t'-l i.oH ^2^ « j L-oZ

53

5(o /
y
y

y
y

j y
1  '/ ^
Pr

1^ /3^-/cP
li

) /
/.O / /
/ /

// !n''
/( J /

f /
/

/
/'

/

/
/
/
/

(



LOW-FLOW GROUNDWATER

SAMPLING FIELD DATA

Well Number:MW ~ 15
Sample I.D.fs): P different from wen no.)

110 Commerce Drive

AUendale, NJ 07401

Proiect: f^CO. Date: H |\i 0 <4 Time:
Personnel: Weather^'PrViiTL v| SnAAy Air Temp.: if"

Casing Material:

Screen Length: /fi ft

WELL DATA:

Casing Diameter: ̂  in.
intake Diameter: L in. intake Material: a"oiaovT^<L4
DEPTH TO : Static Water Level: ̂ .>62 ft Bottom of Weil: >5. ft
DATUM: ^Top of Protective Casing □ Top of Weil Casing □ Other: _
CONDITION: is well clearly labeled? l^Yes □ No

is prot. casing/surface mount in good cond.? (not bent or corroded) ^ Yes □ No
Does weep hole adequately drain well head? [^^es □ No
is concrete pad intact? (not cracked or frost heaved) ^ Yes □ No
Is padlock functional? il^es □ No □ NA Is inner casing intact? <£^Yes □ No
is inner casing properly capped and vented? H^Yes □ No

PURGE DATA:

%Pump: Pump Type
Cooling Shroud?

Tubing: Material: T),
□ Yes □

2%
No

Manufacturer: 6 Uai Model Number: Q ^

Inner Diameter

Distance from well to flow cell:

in.

ft

Purge Depf^,^ ft . Avg. Pumping Rate: "^0 mL/min Elapsed Time: 30 min Volume Pumped: 6. (o gal
Was well evacuated? □ Yes No

DedicatedPurging Equipment: □ Prepared Off-Site □ Field Cleaned

SAMPLING DATA:

Pump: Pump Type C
Cooling Shroud?

Tubing: Material:

Manufacturer: »Ai Model Number:

Inner Diameter:

□ Prepared Off-Site
in.

Sampling Equipment: Dedicated
Sampling Depth: Z^J^ft. Sampling Pumping Rate: 7^^
Metals samples field filtered? □ Yes ]8( No Method:
Appearance: ]S[ Ctea^ □ Turbid □ Color:
Field Determinations: pH: Z-'^emp: *3.3 C

mL/min

□ Field Cleaned

Filter Size:

DO: O .58
Meter Model: hhih'ho-

ORP:
Turbidity: I5''2

□ Contains Immiscible Liquid
^  mV Cond: 1-^0

NTU
Meter S/N: Q 3B ̂ 8

QA/QC Information: Duplicate □ Yes
MS/MSD □ Yes
Field Blank ID:

Hach Kit Results:

Trip Blank ID: 2.'^ '^^
Fe: Mn: fv) l>

No Duplicate ID:
No MS/MSD ID:'

(if applicable)

S:
Ci-: h/IA

-aboratory Analysis: ^OC ^\JOc^ f CA 6 d )
No. of Containers: (a SamW Time: '

CO,: /MM

This data sheet must 1

certify the infgp
Signature

led In oomplet^_gn(
ovided Isiaegurate ai

ictly at time of sampling (specify NA when not applicable).
f sample was collected In accordance with ^pli^able regulatory and project protocols.
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LOW-FLOW GROUNDWATER FIELD DATA SHEET

Project Name'T'^^co ^ S Project Number: 2
Di-\r"»x^r^ "/!? \A/kII in\. B->l ̂  J _ 1Personnel:^ 6 Well ID: H W - I 6-^
Purge/Sample Depth: Sample ID: H W- i 5

Actual

Time pH
Temp
CC)

ORP

(mV)
Ccnd DO

( mg/L)

Turbidity
(NTU)

DTW

(ft)

Pumping Rate
(mL/min) Comments

/C:5i 7-70 /4.1^ - 58 r-t»3 5.fc( (.%H
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Ship to:

ELAB of Tennessee

227 French Landing Drive
Suite 550
Nashville, TN 37228
Attn: Anal^cal Laboratory
(615) 345-1115 (phone)
(615) 846-5426 (fax)

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Invoice To:

m ̂  ̂  AT H S Name ^
rinmpany t- a t €l~ Company —
Address yi.rst 1 ̂  cti.- Mr Fm. ̂  t--»r'fe Address j<7Aoaress fua l. ivc ^

Details:

Page .of_l
Cooler No. - of t.

Pity Stafp. f&N City,State,Zip ''2-j
Phone wyoo Phone _/
"  fnL ' D.i^/-V.aco OrHprFax Purchase Order

Date Shipped f ^ ̂
Shipped By »?b C y

E-mail E-mail

Turnaround Cr
^—I

(Std. Turn unless noted otherwise / There
Xymav he a surcharse for RUSH-contact lab)

inature)?'7?e <r 0 Samplers (Si
11 HI Lab-Use Only

Containers/Pres^
No/bf
Bottles

Project No jName ANALYSIS REQUIHED

C'&TTkN

Sample Location/Description Sample
Matrix

Comp./Lab Use Only
H/Tem

SampledLab#

j\A W

i/'v^ •- /

Sam^ Kit Prep'd by^ (Signa^re)^

Relinquished by: (Signature) ,

.< - -a.,--- /.—•

RpHnquished by: (Signature)

Received/or Laboratory by: (Signature)

Date

''V3c2

Date/Time 7

I t I i

'  Dale/Time

Date/Time

Received ̂  (Sign^ffire)

Received By: (Signature)

Received By: (Signature)

—  TTTT-r T « .. J v.^
Temperatitre :' : ? iy

■ 1' "■ ■' 'v.-i,
■  ■■

REMARKS
♦Signature required to ensure validity

Lab Vse Only ■ j
VCAlieadspace : Y- N" NA

Field Filter^ Y N7 NA

Correct Contaiiiers Y . N . NA

TJisctepiancies Y N' NA

diistjiSeals intact Y N NA

Containers Intact Y N NA

Aiifoill #

CAR# .



Ship to:

ELAB of Tennessee

227 French Landing Drive
Suite 550

Nashville, TN 37228
Attn: Analytical Laboratory
(615) 345-1115 (phone)
(615) 846-5426 (fax)

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Send Invoice To:
...

Details:

Name

Company y >

AddressllrjO (t-i.

Name

Company
of

of

^iCi Address

Citv.State.Zip v' ■ . .>> ^ /•. ;4f a. -x ^ City,State,Zip_
Ph P

V i

-r-

one 7 s s l ^ o

Fax . ■- ^ j L
E-mail

hone
Ihirchase Order
E-mail

Page
Cooler No. _]
Date Shipped - ■ ■ ^ <
Shipped By -

6- Turnaround j -
(Std. Turn unless noted otherwise / There

PFojectNoyNarne '■

may ne a surcnarge tor KUSH-contact lab)

Samplers (Signature)*' ,-y-' / -'Xfx "T \
Lab Use Only

Lab#
Date

Sampled
Time Comp./

Grab
Sample Location/Des\aiption Sample

Matrix
Field

pH/Temp
Field ....
Condf

ANALYSIS REQUIRED / No.' of
Bottles

LdlfUse^Ottty^ ■
.:■ ■ ■ Gontainers/Pres

:  i ;n \  f
V" •-

1  }
■S

y.')

•  - . f1. >• '-.S '•/jjCT{ . r'vijy i f AVv\
sG

'  ̂
'-".r r' .  - i'-...- -- ^ <-•- V..JO

n I?/'''
.-"Pi "'1) »M "r'^s

^  ̂ ^ —r-^—
1

'■"l:- V' r \ V "■ ? M r >- w-O

-  i
!

i ?

}

.  ... ic-Jr  t ^ I
C>- I—■ V.A.J " O 4' I

V'"

.  f -"P'' . • ''S' 1 .■ •- ^ .  -) ^ '• X
-■

c

/

'.P.

^ . -cy,. ' ■ '

Sample Kit Prep'd by: (Signature)
/.y /■' ■

//y .Date
/• a/ /c/r,,

yy ■' 'y" y "'ty,

Received By: (Sigjiafce) REMARKS
♦Signature required to ensure validity

Lab Use Only.
VOAHradspace- Y N NA

.Field Filter^ , Y N NA
Correct GontiaJiiers Y N NA
Discrepancies Y N NA
CusL Seds intact Y N NA

Goritainerf Intacl y "5^ N NA

Airbill#

GAR#

Relinquished by: (Signature).'. ' Date/Time Received By: (Signature)

Relinquished by: (Signature) Date/Time Received By: (Signature)

Received for Laboratory by: (Signature) Date/Time Tempemture<: ;



Ship to:

ELAB of Tennessee

227 French Landing Drive
Suite 550

Nashville, TN 37228
Attn: Analytical Lahoratory
(615) 345-1115 (phone)
(615) 846-5426 (fax)

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Send Invoice To:

£ J ■?:> <r :> Q

Name H: •■ ■t -1-- ' '''-'g'
Company ^ 1
Address ^'7*^1 ■> r-ti. r-

Name
Company

7  j^Address _

Details:

Page i of _J_
Cooler No. ■ of

v.-

City.State.ZipC-', c -.n-j i. ■'o City,State,Zip
Phone VVt» i 4 Phone
Fax -/v.fe-V I c. -•"••yo(7 Purchase Order
E-mail E-mail

y }
Date Shipped n ! < ^ i
Shipped By CTV

. ^

Project NoTName C J t Oht f a u. A. ra,.ti-iu Cs'-C.? Samplers (Signature)*
Fi Fi

Turnaround
(Std. Turn unless noted otherwise / There

'7", may be a surcharge for RUSH-contact lab)
y"' /

-/
ANALYSIS REQUIR^

'v e>C ( P A fi ̂
No. of
Bottles

Lab Pse Only ?
Containers/Pres.

Lab Use Only
Lab#

Date
Sampled

Time Comp./
Grab

Sample LocatiofffDescription Sample
Matrix

eld
pH/Temp

el^.-'
Cprf3.

yjojDV ^ ~ t 'Z, 6-
f ■ ' iO '

.-,1 As: 7 s rcl Zii (

Ix

6

t } I! u / O U
.•J J67

J—
I  ijN--'-- L ' I A I S>l M/ 1/

i -1 f / 6- ci '." - .Aj-.? I, -4 ZQ i-H- V PC

SampleJCit Prep'd by: (Signature) vv/ , Date
/^*/ ^

Received pyr;,(SiCT^?e) REMARKS
♦Signature required to ensure validity

Lab Use-Only
VGAHeadspace
Field Filtered

Y N
Y  N

NA
NA

T^elinquished by: (Signature),/

/-

Date/Time -Received By: (Signature) Correct Containers
Discrepancies
CusL Seals intact

Y  N
Y. N

' Y - -Li.

NA
■ NA
NA

^Relinquished'by: (Signature) Date/Time Received By: (Signature) Containers Intact i. ■:.'.Y-. ■;^N

Receivedfor Laboratory by: (Signature) Date/Time Teinperuture: . ' . ' 'f^ Airbill#

-

CAR# •
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Ship to:

ELAB of Teimessee

221 French Landing Driye
Suite 550

Nashville, TN 37228
Attn: Analytical Lahpratory
(615) 345-1115 (phone)
(615) 846-5426 (fax) .

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Send Invoice To:

N? 32224
Details:

Name H . k.

Company<?>-^ 1. Ca 1.
Name

Company
AddressAddress'^ 35*0 '"Ps, i ins

Citv.State,Zip o urofj City,State,Zip
Phone '•/ye "Vys 0 Phone

UH.

S

Fax

"vyB'

Purchase Orde

Page i of.
Cooler No. _L of

E-mail

2

Date Shipped^ i l I ^ V
Shipped By

r

E-mail
Turnaround tO

(Std. Turn unless noted otherwise / There
^•gy^e a su^harge for RUSH-contact lab)

Project No./Name

Lab Use Only
Lab#

!l0coa\

2- 3 ̂6y ■ QO y !
"  , i/DesSripticDate Time Comp./ Sample Location/Description
Sampled

I k/s4

Grab

G- ■" '"L_

Samplers (Signaturel^S'"""
Sample
Matrix

Field
pH/Temp

Frel'd

JVosr fFA-U)
Mgy^LS /Ay'^f Cgl

ANALYSIS REQUIRED yZ No. of
Bottles

1Mb UleVRty^
Containers/Pres..

3Trt-vc.v
V  VXf^-'J

({(00-02 hi a h.3^

ca M j fsH
■ 4>^

fviSr

(:c \\ o C>t.j

I i L-t J 6- JE. /i'LO \
ims

i QCj "1^1 P u J) c C6tW^ -LT-lAct 5)V/Z.

:

Recefved''By;^^igndfcdfSample Kit Prep'd (Signatt^)

Relinquishe'd by: (^natup^J?^^
./■

Date

V
DateATime/',

.Relinquished by: (Signature) E/ate/Time

Receivedfor Laboratpi ^Signature) Date/Time

I

REMARKS
♦Signature required to ensure validity

-'Received By: (Signature)

Received By: (Signature)

Temperyiture,

3-d'-"

Field Filtered " .,Y-

Gust. Skis intact .Y >-N aTjX

Airbili#A.rT' ^

CAR #



Ship to:

ELAB of Tennessee.

227 French Landing Drive
Suite 550

Nashville, TN 37228
Attn: Analytical Laboratory
(615) 345-1115 (phone)

(615) 846-5426 (fax)":

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Send Invoice To:

N9 32223
Details:

Name sA, w a W
Company'gf;

Name

Company
Page i of L

Address'^T^gN Address
Citv.State.ZipMi not City,State,Zip_
Phone y'y'e ao '
Fax Vyc,
E-mail

Phone

Purchase Order

E-mail

Cooler No. » of
Date Shipped n {
Shipped By Ey

2 Turnaround

(Std. Turn unless noted otherwise / There
may be a sitfcharge for RUSH-pontact lab)

Project No./Name 'Z3 Ffe "h- Q'^'T'(
^  ' d/ELab Use Only Date Time Comp./ Sample LocatioriyDescripti

y
Samplers (Signature)*,->

ANALYSIS REQUIR^ ̂

VfiCC«|T^y JVoC CP.^

No. of

Bottles

/«/) fJif Only

_ ̂  , f. /

..-T. jS-~-.gd' -y.- y,
<  •• S , ' " ?... V

Correct Containers , N 'c NA<^
Discrepancies Y ,/Nr) ma9^5NA

Airbill# ' v ' - ̂

CAR # '

Lab# Sampled Grab

on Sample

Matrix

Field

pH/Temp

Fiel(&

CjJd

i-or-. ui(jo /c ifVw- <0 t.

oz h oV j_k2. t>-'—^

O- \ 1 jiojof IS
i£>

Cj— - C"!
0

04 if/p- l^i j£jOO G— "It P ll t iCtC

Received Bit Prep'd by: (Signature)

tnshM by:j^lgnaturel.^/

"  '^jF(flinquishecf6y: (Signature)

ReceivedMr iMbomtorv by: (Signature)

/

Date/Time /X.

DateA'ime

r.
Date/Time p

eceivedBy: (Signature)

Received By: (Signature)

Temperature-

REMARKS

*Signature required to ensure validity



Ship to:

ELAB of Tennessee..

227 French Landing Drive
Suite S50

Nashville, TN 37228
Atte: Analytical Laboratory
(615) 345-1115 (phone)
(615) 846-5426 (fax)

ELAB OF TENNESSEE CHAIN OF CUSTODY RECORD

Send Results to: Send Invoice To:

N? 32825

Nameh Name

Company iZ jUs v-' 1 Cm, t-9 ̂  dlA Company
Address Address

Details:

Page. of

City.State.ZipHimj^tte^ Myfla. City,State,Zip
Phone 7 PY
Fax

E-mail

Phone

Purchase Orde

Cooler No. J of

Date Shipped 7 if /

r

E-mail

Shipped By

Turnaround

(Std. Turn unless noted otherwise / There
b^.i^ureharg&.fer RUSH-contact lab)

QUIgEDANALYSIS No/of

Bottles

Project NoTName "T-? 7- •
Ti

Samplers (Signature)

Lab Use Only

Lab#

Date

Sampled

me Comp./

Grab

Sample Location/Description Sample
Matrix

Field

pH/Temp

Field

Cond.'
^ Lab Use Only

'f ̂ Containersfffes. 7

li|ii hi

vuMLS . fU ' • k / / •
«  »* t\

i 11 h f 3
t

O3 lUli

(a^ w -j j

ii
nf d- g^f ir

tk

(jk. {■v ea i

i h ijs t-'V'

Sample Kit Prep'd by: (Signamre)

^^hnquished by: (Signature)

Receivedfor Labomt^ by: (Signdture)

. / Date

Date/Time ^

Recced Bi^ (Signature)

eA'ime

Date/Time:^
7^rof

(V

ReceivS By: (Signature)

Received By: (Signature)

Tempemture^A'-' \'A

REMARKS
♦Signature required to ensure validity

Lab Use Only^
VOAHeadspace > Y (N V NA
Field Filtered Y VN NA
Correct Containers ^ ' NA
Discrepancies - Y NA
Cust. Seals mtait ^Xi> N NA
Containers Intact ' WY N ' NA

irhill # /Airbill-

C AR #


